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TitAoc MNtuxlakng Epyaociog — Ovopatenwvupo

NepiAnyn

Ta Aettoupylkd cuotipata kabilotavtal anapaitnta o oAoéva Kol LEyaAUTEPO

oplOuo cuokeuwv - N Alota mepAapPBAveEL AmO TIPOCWIILKOUG UTIOAOYLOTEC KOl
€€umva KwNTa, PEXPL £EUTVEC TNAEOPAOELC KAl poAdyla. ITnv mopouoa £pyaocia
napouotaletal n oxediaon kal avamtuén €vog mupnva AELTOUPYLKOU HE TN XpPrion
nipocopolwTtr. O MPOCOUOLWTAG LELWVEL TOV XPOVO TIoU armatteital yia ¢optwon Kat
EKTENECN O€ OXEON ME TNV EKTEAECN TOU TUPHVOL OE TPAYUATIKO UTIOAOYLOTIKO
ocvuotnua. O UPNAVOG Elval CUUBOTOC UE TNV OLKOYEVELO EMEEEPYAOTWY X86 KOlL TOUG
TIPOOWTILKOUG UTIOAOYLOTEG IBM. ITn OUVEXeld yivetal avoAuTikn meplypadn tng
pebodoloyiag mou akolouBnBnke yla tnv avamtuén tou Tupnva. MapdAAnia
neplypadovrtal ol BaokEG apXEG TOU UALKOU TIOU UTIOOTNPIlETOL OO TOV TUpRva.
IKOTOG TNG epyaciog eival péoca amd tnv uvAomoinon va yivel avdailuon twv
UTTIOCUOTNHUATWY TOU Ttupriva Kol va mpoodloplotouv ot AdyoL mou Kablotouv tnv
uAoTmoinon evog AeLToupyLkoU cuoTUATOG WoLaitepa SUCKOAN.

Nééeic KAslbia:

NELTOUPYIKO ZUoThUA, TUPAVAS, LOVOALTIKOG ITUPHVOG, CUCTAUATO KATUUEPLOUOU
XPovou, Slepyacies, SLaxePLOTAG UVAUNG
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Abstract

Operating systems are becoming necessary for an increasing number of devices -
the list includes personal computers and smartphones, as well as smart TVs and
watches. This paper presents the design and development of an operating system
kernel using a simulator. The simulator reduces the time required for loading and
execution compared to running the kernel on a real computing system. The kernel is
compatible with the x86 processor family and IBM personal computers. A detailed
description of the methodology followed for the kernel's development is provided.
Additionally, the basic principles of the hardware supported by the kernel are
described. The purpose of this work is to analyze the kernel's subsystems and
identify the reasons that make implementing an operating system particularly
challenging.

KeyWords:

Operating system, kernel, monolithic kernel, time sharing systems, processes, memory
manager
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Elcaywyn

ZKomoG TNG epyaociag ival n oxedlaon kat n avamtuén evog mupAva AELTOUPYLKOU
ouoTNUAToG. MNa Tov OKOMO OUuTO XPNOLUOTIOLE(TOL AOYLOUIKO Ttpooopoiwaong. Ito
mePBAANOV TOU TIPOCOMOLWTH €ilvol €uKoAOTEpO va yivovtal TOAMEC SOKWWEG o
HLKPOTEPO XPOVIKO SLdoTtnpa. TautdXpova O TIPOCOUOLWTHG KATA TOV XPOVO €KTEAEONG
TOU TOpPEXEL TOAAEC TANPOodoOpPIleC ylo TO UAIKO TIOU TIPOCOMOLWVEL KaBLoTWVTOG
EUKOAOTEPN TNV amoodaApdtwon. Ta Mopamavw XOPOKTNPLOTIKA Tov kablotoluv
KATAAANAO €pyalelo yLo TNV AVATTTUEN EVOG TTUPHVA AELTOUPYLKOU.

H epyaocia xwpiletal oe SVo peyala kepaiata. To mpwto KePaAalo meplypadel
EOWTEPLKA TOV TIUPHVOL OO TNV OKOTILA TOU TIPOYPOUMOTLOTH) TIOU QOXOAE(TOL PE ThV
avamntuén autou.To kepAAalo auto xwpLleTal o€ TPEiG EVOTNTEG.

H npwtn evotnta neplypddel Tn Stadikacio yla tn LETAYAWTTLON KOL TTAPAYWYr) TOU
OpXELOU EIKOVOG TOU Tuprva. ApXLKA Tteplypadel Ta epyaleia Tou xpnoluonol)énkav
Kol 0Tn ouvExeLla T Stadikacio Tou akoAouBnONKe yla T LETOYAWTTLON Kol EKTEAEDN.

H Seltepn evotnta meplypddel TL cupBAiveEL OTOV UTTOAOYLOTH KaTd TN $acn tng
ekkivnong. Edw umdapyxouv 800 UTO-evOTNTEG. H PpWTN aoXoAE(TaLl UE TO UALKOAOYLOMLKO
Tou umtoAoyloth. H Seltepn pe TO TIPOYPAUMA EKKIVNONG TIOU GOPTWVETAL OTN VAN
MOALG TO UALKOAOYLOULKO OAOKANPWOEL TLG EPYOOLEG ap)LKOTIOINONG.

Emetta, otnv tpitn evotnta MePLypAdETAL O MUPAVAC KOL TO UTTOCUGTHHUATA TOU.
Fvetal avaAutikn Tmeplypadn ywa kabe vumoocvotnua Tou UAomowndnke. Mpwrta
TIAPOUCLAIETOL O XPOVOTIPOYPAUUATIOTAG Kal o Slaxelplotng Twv Slepyaciwv. 2Tn
OUVEXELA avOaAUETAL O SLaxelplotng pvApng. Emetta, akoAouBel n umo-evétnta Omou
TEPLYPADETOAL O XELPLOTAG SLAKOTIWYV KOl 0TO TEAOG TOU KepaAaiou urtapyxouv SUo akoua
UTIO-EVOTNTEG OTIOU TOPOUCLAIOVTAL O UNXAVIOMOC TtayiSeuong Ko To cUoTNHO apXEiwv
avtiotola.

210 SeUTEPO KEPAAALO OAVAAUETOL O TTUPHVAG KOL TO TIPOYPAMUOTA TTOU EKTEAOUVTAL
MAVW OE OUTOV Omo Tn OKOTd Tou TEAKOU XPAOTN KOL TOU TIPOYPOUMOTLOTA
edbappoywv. Anoteleital emiong amno SUo evOTNTEG.

H mpwtn evotnta €etalel tnv edapuoyn amod Tn OKOTLA TOU TIPOYPOAULOTLOTH
epappoywv. ESw eg€etalovral ol KANOELG CUOTAHUATOC TIOU €Xel otn Swabeon Tou o
TIPOYPOAUUOTLOTNC edapuoywy. MVETAL pio CUVOTTIKN Tteplypadry OAWV Twv KANCEWV
TIOU uTtooTtnpPiel To AstoupyLlkd cuotnua. AkoAouBel mapouasiaon tng vAomoinong Tng
npotunng PPAoBNRKNG yla tn OuyKekplpévn TAATPoppa. O TPOYPOAUUATIOTAG
edpappoywv €xeL tn Suvatotnta va YpaP el TPoypaaTa Ta omoia XpnolonololV Thv
npotunn BBALoOAkn kaBwe pépog TN €xel uAomolnBel. TENog, TeplypAdEeTaAL O TPOTIOC
LE TOV OTMOl0 TO OUOTNUO EMEKTEIVEL TNV AELTOUPYLKOTNTA TOU HE TOUC 06nyoug
OUOKEUWV Kal aVOAUETAL O TPOTOG PE TOV OMOL0 €VAG TMPOYPAUUATIOTAG WMOPEL va
ypAWEeL TOug S1KoUG Tou 08NYoUG CUCKEUWV YLaL TO TIAPOV AELTOUPYLKO.
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H &eltepn Kkal teAeutaia evotnta tou OeUtepou KepoAaiou Teplypddel TIG
SuVATOTNTEG TTOU TTAPEXOVTOL OTOV TEALKO XpNoTN. ApXLKA €EETALETAL N VPO EVIOAWV.
ZTn ouvexela mopouctdalovial Stddopa PACKA TIPOYPAMMUOTO TO OTola €XEL OTN
S1aBeon tou o xpriotng. Mvetal pia cuvomTikn meplypadn aUTwY TWV MPOoypaAuUdTwy. H
TeAdevTala UTTO-evoTNTO TTOPOUCLALEL €va OAOKANPWUEVO Ttapadelypa xprionc. E€nyeitatl
avaAutika n dtadikaoia mou mpémnet va akoAouBOnOel yia va ypadel Eva apxeio Kelpevou
(mou mepLéxel Kwdika oe CUMBOALKH YAwooa) Kol LAALOTA 0T GUVEXELA TIEPLYPAPETAL O
TPOTOG METAYAWTTLONG auTOU Tou oapxeiou pe tov ocupPolopetadpaot HEOW TNG
YPOLUAG EVTOAWV.
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1. Zxediaon Ko vAomoinon

1.1 MetayAwTtTion Ko opaywyn opXeiov elkovag

ZuvnBbwg og éva mpoypappa n dStadkacia tng petayAwttiong eival apketd amAn. H
METAYAWTTION KoL N Topaywyn Tou TeAlkoU apxeiou ewkovag (OSimage) &vog
AELTOUPYLKOU CUOTAMOTOG OUWG €lval pio onuavtikd mo moAuTAokn Stadikaoia. H Soun
TOU TEALKOU €KTEALGLUOU TIOU TAPAYETAL OTav kavoupe dounon (built) yia éva amAo
poOypappa eival TOAU cuykekplpévn. Elval Tétola wote va gival amoAUTwE Katavontn)
OO TO AELTOUPYLIKO TIAVW OTOo omoio Ba ekteleotel. Mo mopadelypo €va eKTEAECLUO
apxelo ota Windows (PEFormat)[1]éxel 4 bytes pe toug xapaktrpeg "PE\O\O" o ASCII
Kwdlkomoinon. Apéowc PLetd akoAouBouv Suo bytes Twv omoiwv n T eplypadeL Tov
TUTO Tou emefepyaotr) mou adopd TO CUYKEKPLUEVO apxeio K.0.K. EToL o doptwtnig
(loader)katd tov Xpovo ektEAeoNC YVwpPLlel akplPwe MwE vo GOPTWOEL TO TIPOYPOLLLOL
OTN UVAMN KOl TIWE VA TO EKKLWVNOEL. EMIMpooBEétwg, KATA Tov XpOVo UETOYAWTTLONG O
HETAYAWTTLOTAG Kal 0 ouvdeTng "yvwpilouv" Tov emefepyaotr) AN Kal TO AELTOUPYLKO
navw oto omoio Ba ekteleotel n edappoyn. AvtiBeta, katd TNV UETAYAWTTLON TOU
nupnva Ba TPEMEL va OPLOOUUE TOV EMEEEPYOOT N} TNV OLKOYEVELA EMEEEPYACTWY TIOU
elval oupPatd pe Tov TTAPAYOUEVO EKTEAECLUO KWOLIKA. Oa TPETEL va ypaoupe éva
npoypappa ou Ba mailel tov poAo tou poptwTn Kal Ba eKTEAElTAL KOTA TNV €KKivnon
(bootloader) kat va cuvevwooupe ta TapaAndvw SUO TPOYPAMUONTO OE €va EVLALO
duadikd apxeio. Auto to Suadikod apyeio Ba eival kal To TEAKO apxeio elkOvag.

1.1.1 Epyalsia avantuéng

To HeyoAUTEPO UEPOG TOU TIUPNVA TOU AELTOUPYLKOU CUCTHUOTOC Elval YPAUUEVO OF
C. Ou umohouteg Sladikaocieg mou yla Stddopouc Adyoug amaltoloav XELPLOUOUC
XapnAotepou erunédou ypadtnkav oe cupBoAikr) yh\waooa(assembly). To i6to LoxveL kat
yla Toug 0dnyoug cUCKEVWV. Ta TIPOYPAMKMOTA KAL OL UTINPECLEG OTOV XWPO TOU XPHOTN
ypadtnkav og C++.

MNa tn petayAwtton Kat T ouvdeon xpnolwuomowdnke n €kdoon 7.0 tou
GNUCompilerCollection(GCC). H €kboon 7.0 umootnpilel €VIOAEG TPOC TOV
petayAwttioth (_ attribute_ ((interrupt)) )[2] yia T ouyypadn XEWPLOTWYV SLAKOTITWV
(interrupthandlers) og C kal pag anmaAAAoosL Amd TNV avaykn va ypaPoupe QUTEC TIG
Sladikaoieg oe oupPoAkn yA\wooa. Mponyoupeveg ekdodoelg tou GCC dev mapeiyav
avtnv t™ Sduvatdtnta. Eivar autovonto ot ypddovtag auteg tig dadikaoieg oe pia
vYAwooa vPnAotepou emumnmedou- onwe ivat n C oe oxéon pe v assembly-, kepSiloupe
o€ XpOvo uAomoinong kat ¢opntotnTa eVvw TAPAAANAQ, O KWOIKOC UTTOPEL va yivel
EUKOAOTEPQ KATAVONTOC yLo. OTtolov BeAroeL va Tov peAetnoel. Mevikotepa, n €kdoon 7.0
TIOPEXEL APKETEC XPNOLUEC SUVATOTNTEG TTOU SEV UTIAPYOUV OTLC TIPONYOUEVEG EKSOOELC.
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AMo éva mAeovéktnua tou GCC eival OtL umootnpilel MOANEG QPXLTEKTOVIKEG KoL
TIOAM\EG olKoYEveleg emefepyaotwyv[3], pelwvovtag £ToL TG aAAayEG mou Ba €mpene va
yivouv oto project og nepinmtwon mou Ba BEAape va LETAYAWTTICOUE TOV TTUPAVA yLa
karmolov AAAo emefepyaot. Quowkd o Ttétol oAAayrp Ba  amaltovce TOAU
TIEPLOCOTEPEC KOl ONHOVTIKOTEPEC AANAYEC OTOV TIUPHVOL TOU AELTOUPYLKOU OTWG yla
mapadelypa TOV emavacxeSlaopd TOU HNXOVIOMOU Tou eival umelBuvog yla tnv
evaAlayn amd KATAOTOOoNn TMUPAVO OE KOTAOTOON XPNOoTn Kol To aviibeto ) tov
EMOVOOXESLAOMO HEPOUG TOU XPOVOTIPOYPOAUUATIOT) -0V O VEOG EMEEEPYAOTNAG
anattovoe KATL Tétolo. Me Alya Adyla, oL alayég mou Ba €mpeme va yivouv yla va
MTTOPECOUE VO LETAYAWTTIOOUHE TOV MUpAva e AAAO peTayAwTTioTh Oa Atav povo éva
ULKPO HEPOC ToV alAaywv mou Oa £MPETE va Yivouv GUVOALKA oTo project. AKOpo Kot
€TOL OUWC, TOo peyalo mMARBo¢ emefepyaoctwv mou umootnpilovtal amd to GCC pag
anaA\dooel amo TNV avaykn vo adlEPWOOUHE XPOVo o€ Mepimtwon uiag tétolag
aAAaynG.

Mia akopa woxupn edappoyn mou anoteAel pEpog Tou GCC eival KoL 0 cUVEETNG
(Id.exe). Alvel tn duvatoTnTA VO TOPAUETPOTIOLOOUUE TANPWS TNV €€0b60 mou Ba
TapAeLl Kal ouolaoTKA va opiooupe tn Sourp tou TteAkoU Suadikol apxeiou.
MmnopoUpe va opiooupe Snhadn oes mola B€on péoa oto apyeio Oa tomoBetnbel o
KWOLKaG, o€ Tola Ta dedopéva K.T.A.

Onwg avadepbnke nén, HEPOG TOU TupAva ypadtnke o cupBoAkn yAwooa. MNa tov
OKOTIO aUTO Xpnotporowdnke o cupBolropetadpaoctic Nasm[4]. Noapayst Kwdka yla
TNV olkoyevela enefepyaotwvx86 yla 16-bit (Realmode), 32-bit (Protectedmode) kat 64-
bit (Longmode). Onwg Ba mapouclacTel KAl 0Tn CUVEXELD, N Tapaywyn kwdka 16-bit
elval amapaitntn 8LotL to Mpoypappa ekkivnong (bootloader) poptwvetal amnod to BIOS
Kol eKTeAeltal otav o enefepyaotnG PplokeTal akopa o Kataotaon 16-bitrealmodel5].
To Nasm emiong EMITPEMEL MOKPOEVIOAEC, YEYOVOG TIOU amodelkvUeTal Slaitepa
XPNOLLo Otav Xpelaletal va autopatomnolnBel 600 yivetal meploocdtepo n dadikaoia
METAYAWTTLONG KaL tapaywyng tng Suadikng elkovag.

Eddoov pe ™ xprion twv nmpoavacdepbeviwv epappoywv dnuoupynbel Eva apxeio
HE Tov KwOKa Kal ta dedopéva otn cuveéxela TipeneL va BpeBel Kol TPOTOG EKTEAEONG
Tou. Evag Tpomog yla va To METUXoUE autd Ba Atav va avilypdPou e e KATIOLO ELOLKO
TPOYPOAUUO TO OPXELO O KAMOLO HOVIMO MPECO amoBnkeuong. Asv apkel va Tto
avtlypaoupe wc apxeio HEoa o€ KATOLO CUOTNUO OPXELWV. Oa XPELOOTEL ETUTAEOV Va
Slopopdwooupe To HECO amoBrKeuong Kal va TOMOBETACOUUE TO apxelo EEKvwvTaC
arnd TOV MPWTO TOHEN. ITNV CUVEXELD Ba TIPETIEL VAL ETTAVEKKLVCOUE TOV UTIOAOYLOTH
ETUAEYOVTAG QUTO TO AMOBONKEUTIKO UECO WG UECO ekkivnong. Qotdoo, n mapamavw
Swadkaoia gival xpovoBopa, evw n EKTEAECN TOU TUPNVA KATEUOElOV MAVW OTO UALKO
Kata tn $paon tng avamtuéng kavel SUCKOAOTeEPN Kal Tthv amoodalpdtwon[6]. Auto
oupBaivel ev pEpEL Kal yLaTl &V yWwPL{OUUE TNV KATAOTOON TOU UALKOU KOTA TOV XpOVo
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ektéAeonc. MNa moapadelypo 6ev yvwplloupe TU TIMEC €XOUV OL KATAXWPNTEG N TO
TEPLEXOUEVO TNG UvAUNG RAM og plo dedopévn xpovikn otyun. EmutpooBétwg, dev
UTTOPOUE VO OTAUATACOUME TNV eKTEAEON KaT' amaitnon yla va Sle€dyoupe €Aeyxoug
KOl OTN COUVEXELO VAL CUVEXLOOUWE TNV €KTEAEON OTIWG Ba KAvape pe omolodnimote AAAO
npoypappo Ba BEAape va anoopaApatwooupe. Evag KAAUTEPOG Kal TILo eVOESELYUEVOC
TPOTMOC €ilval vo TO €KTEAECOUME HECW KATIOLOC ELKOVIKAG MNXOVNAC I KATIOLOU
npooopolwtr). AutO KAvel ukoAOtepn T Sladikacio TNG AMOOPaAAUATWONG EVW
Tautoxpova Oev xpeldletal va KAVOUUE emavekkivnon kaBe ¢opd mou B€Aoupe va
Tpe€oupe TO Aeltoupylko. MNa TNV gpyacio auth XPNOLWLOTOONKE O TMPOCOUOLWTAG
Bochs[7]. Eival Aoylopikd mpocopoiwong eMeSEPYAOTWY TG OLKOYEVELAG X86 WE TNV
8LOTNTA VA TIPOCOUOLWVEL €MioNG TIOANEG BOOKEC oUOKEUVEC el00dou/e€d60u. Av Kal
oop£0TOTO TIO APYO OO AOYLOMLKA ELKOVIKWV UNXAVWV OMOKWOLKOTIOLEL Kol EKTEAEL
OAEG TLG EVTOAEG pia TTPoG pia.

Mapoatnpoupe Aowmov ot n dtadlkacia yla tn HMETAYAWTTLON KOl EKTEAECH OMALTEL
OPKETEG €VTOAEG. A Tov okomo autd dnpoupyndnke apyxeio S€oUNG evepyELwv ot
Windows kat éva Linuxscript wote va avtopatononBei n dtadikacia 6co to duvatov
TEPLOOOTEPO. YMAPXEL N SuvaTOTNTA YlA PETAYAWTTLON Kal €KTEAEon Kal amd ta Sduo
neplBaAovta apkel GUOIKA va UTIAPXOUV 0T GUOTAHOTO QUTA OAEC OL QMAPALTNTEC

edapuoyEg.

Ma availuon Suadikwv apxelwv xpnowuomownke emniong to HexEditorNeo[8]. e
S10POopEC TEPUTTWOELS, OMWC ylo TOPASElypo KAatd T ¢$Acn Tng avamtuéng Ttou
cuoTNUatog apxeiwv, umnpée n avaykn va avaAuBouv Suadikd apxeia. To
HexEditorBonBnoe otnv avadAuon TETolwv apxeiwv.

Mo avaAluon apxeiwv KWK o€ YAwooo nxovrg oAU XproLLo amodeixtnke Kal To
Objdump. Eivat amoocuppolopetadpactiq (disassembler) kat anoteAel pépog tou GCC.
Xpnolpomnotndnke Kupiwg yla Adyoug anoodalpdatwong (rm.x. yio va eAEyEou e OTL KT
TNV LETOYAWTTLON EVOG XELPLOTH SLaKOTIC 0TO TEAOC TNC Sladlkaoiag UTTAPXEL N EVTOAN
iret KoL OXL n eVvtoAn ret).

T€Aog, aAAeg SUO TOAU CNUAVTLKEG EPaPUOYEC TTOU XpnoLpomoLOnkav nTav To
ImDiskToolkit[9] kaBw¢ kat to imageDisk. H mpwtn edappoyn enttpénet tn Snuovpyia
ELKOVIKWV Slokwv amd duadika apxeia. H dgUtepn tn dnpoupyia avtiypadou diockou
w¢ apxelo EEKvwvTag Amo Tov MPWTOo TOUO ToU anmoBnkeutikou péoou, SnAadn amnod tov
TOUEQ EKKivnoNC.

1.1.2 MetayAwttion Ko EKTEAEoN

Onwg avadépdnke én, n dadikacia HETAYAWTTLONG TOU TIUPHVO ATMOTEAE(TAL OO
OPKETA oTAdla. To MPWTO TOU TIPETEL val YiVEL €lval va PETAYAWTTIOTOUV Ta apxeia
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KWOLKAL 0 QVTIKELMEVIKA oapxela (objectfiles). Edw &ev umapyxel kamowa dlaitepn
Sladpopa oe oxéon pe omoladnmote GAAN edpoppoyr) EKTOC TOU OTL TIEPVAUE OTOV
METAYAWTTLOTA TLG MOPOKATW TOPAUETPOUG[10] peTtagl dAAwvV:

-c: Opiloupe OtL b6ev BEAOUPE va YIVEL QUTOMOTA CUVEVWON TWV OVTLKELUEVIKWV
opxeiwv mou Oa mapaxbolv pe TO TEAOC TNG HETAYAWTTIONG. AL0POPETIKA O
UETAYAWTTLOTAG 0TO TEAOC TNG Stadikaoiag Ba KaAoUOoe AUTOUATA TOV CUVOETH.

-ffreestanding : Opiloupe nwc Ta mapayopeva apxeia Sev Ba ekteAecToUV TAVW OF
karmowa mAatdopua. Emopévwg kat otL dev umdpxel Sloocuvdeon HE TNV TPOTUTIN
BBALONKN tng C. Na moapddeypa, dev Ba umdpxouv oL BOCLKEG CUVAPTACELS yld
€l0060/€£060, KATL amoAuTa Aoyiko adou n Umapén TETOLWV CUVAPTHOEWY TPOUTIOBETEL
TO EKTEAECLUO OPXELD va TPEXOUV TAVW OF KAmolo TAATPOpUO TIOU TIAPEXEL
€l0060/£€060. ITNV OUYKEKPLUEVN TEPIMTWON OHWG HeTayAwTtiloupe to (6lo TO
T(POYPOLLLUO TTIOU Ba TTAPEXEL AUTAY TNV AELTOUpyia o€ AANA TTPOYPA AT,

-ffunction-sections : [la kdBs ouvaptnon o HeTAyAWTTIOTAG Onuloupyel
Stadopetikd TUAMA KwoKa. Xwpig auth TNV MOPAMETPO TUTUKA O METAYAWTTLOTAG Oa
elye Onuloupynoel éva TUAMOA Yyl Tov Kwolka kot Svo ywo ta debopéva. Oa
Snuloupyoloe Kal KAmOlo EMUTAEOV TUAMATO TO Omoldt OHWC OTn OCUYKEKPLUEVN
neplntwon eivat meptrta. O Adyoc mou BéAoupe kaBe cuvaptnon o EeXxwPLOTO TUNUA
elvat otL otn ddaon TIg cUVEECNG TOV AVTLKELUEVIKWY APXELWV UTTOPOUUE VA EAEYEOUE
KaAUtepa wg Ba evomonBolv oto TEAKO eKTEAECLUO apxeio Onwg Ba Souue kal otn
OUVEXELQ.

-std=c99 :0piloupe wc mpodtumo to ISOCI99. Oa pumopoloapE va ixape BAAEL Kot
KAmoLo veotepo mpotumo tng C. To onuavtiko ival OAa ta apxeia mou petayAwttilovrat
va €xouv To 1610 mpdTuTIO.

-m32 :0 napayopevog kwdikag Ba eival yia cvotipata 32-bit. Ou deikteg kaL o
Baoikog tumoc dedopévwy int Ba kataAappavouv 4 bytes. KAt emiong andoAuta AoyLko
adoU To cUOTNUA IOV avantuooou e adopd eplBaArlov 32-bit.

-mgeneral-regs-only : Auty n TApPAUETPOG XPelAleTal HOVO OTN UETOYAWTTLON
XElpLotwy Stakomwy. O mapayOuevoG KwOLKAG XPNOLUOTIOLEL LOVO TOUG KOTOXWPNTES
YeVIKOU okomoU. Av 6ev oplooupe auTr TNV TAPAUETPO OE KATIOLO APXELO TIOU TIEPLEXEL
XEPLOTH SLAKOTITWY KOl KATIOLOG KOTAXWPNTAG TEEPOV TOV KATOXWPNTWVY YEVIKOU OKOTIOU
xpnotpornownBei, ta Sedopéva oU MEPLEXEL TIPLV KAl LETA amo pia Stakomr dev Oa ival
Ta (Sla Omw¢ Kal Ba EmpeTe.

ZTNV ouvexeLa Ba TIPETEL va LETAYAWTTIOOUE KaL Ta apXeia TTOU TtEPLEXOUV KWK
oUUBOALKAG YAwooag. OL poveg mapApeTpol ou Ba mpemeL va mepdcoupe oto NASM
elval To apxelo L0660V Kal TO OVOUA TOU TTOPAYOUEVOU apxeiou. Oa TIPETEL EMiong va
oplooupe kot to format Tou mopayopevou apxsiou pe tnv mapdpetpo —f. Aev mailet
dlaitepo poAo n popdr TOU MAPAYOUEVOU OPXELOU OPKEL O CUVEETNG OTN CUVEXELA VOl
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elval og B€oel va ouvevwoel OAa Ta mapayopeva apxeia. H popdr mou emAEXTNKE Yo
TOV oKOTtO aUTO ival To Executable and Linkable Format (elf).

To endpevo BRua eival n cuvévwon OAWV TOV QVTIKELWMEVIKWY apxeiwv. MNa tov
OKOTIO auUTO ekteAoUpe TO Id.exe pe mapduetpo -m i386pe n omoia opilel TNV
OPXLTEKTOVIK] TOU Ttapayopevou apxeiou. Kat maAl Sev evliadeépel dlaitepa n
OPXLTEKTOVLKA. AAAN piot onUavTKn MopApeTpog eival To -Ttext 0x500. Etol opiloupe TN
B€on pvAung omou kot Ba poptwbel 0 KWKAG KATA TN GOPTWOCN TOU TPOYPAUUOTOC
and to TMpOoypaupa eKkivnong. TEAOG, peE TNV MApPAUETPO —T SnAwvoupe éva apxeilo
€L0060U TOU TtapapETPOTOLEL Ttepaltépw TNV €€060. To apyeio eloddou autd sival otnv
oucia €va script mou TMEPLEXEL TN OELPA WE TNV omoia BeAoupe va kataxwpnBouv ot
OUVAPTAOELG OTO TUNMA TOU KWSLKa Tou ekteAéatpou. Opiloupe Aoumov OTL N cuvaptnon
_main mou €ival KoL To onueio el006ou Tou Mpoypappatog Ba PplokeTal MpwTn Kot
énetta Ba akoAouBoUlV OAeg oL uTtdAouneg ocuvaptnoelg. Opiloupe emiong OTL TO TUAMA
Tou kwdika Ba Eekvael amnod tn B€on pvung 0x500. Etol, To mpoypappa EKkivnong otav
Ba doptwoel Tov TMupAva otn pvAUN Kot Ba oAokAnpwoel OAeG TG SLadLKAOLES
apxtkomoinong yvwpilel 0tL Ba mpémet va petadépel Tnv ektéleon otn 6€on 0x500.

MEeTA Kal armo TNV cUVEECH TWV OVTIKELUEVIKWY OPXELWV EXOUUE €Vl EKTEAECLLO TIOU
OUWC €xeL AaBog doun. To GCCakopa Kot otnv mio mpoodatn £kdoon ota Windows Sev
urnootnpilel an’ eubelag and tov cUVEETN KATOLA TAPAUETPO WOTE VA TIOPAEOUE TO
duadkd apyxeio mou Ofhoupeg[ll]. AvtiBeta, TO €EKTEAECIHO TIOU TIOPAYEL EXEL
formatPE[1].AnAadr auto nou Ba sixe eéva ekteAéotpo ota Windows. Av n avamtuén tng
edpappoyng yivetatl os Linux meptBarlov pe GCC UMOPOUUE HE Hia TIOPAUETPO OTOV
ouvOETn va mapAafoupe AUECO TO OwOTO apxeio. H mapdpetpoc autn eivat n --
oformatbinary. Qotdoo eneldn Bélovue n epapuoyn va pnopet va avartuxBel kat ano
nieptBarlov Linux aAAG kat and Windows mapdyoupe to ekteAéoipo o€ PEformat kat
EMelta e TNV edapuoyn objcopy mou amoteAel pépog Tou GCC HETATP'EMOUNE OTO
emBupnto format.

AdoU TAL0V £XOULE TO APXELO TIOU TIEPLEXEL OAa TOL SESOUEVA KOl TOV KWK TIPETIEL
VA LETAYAWTTIOOUE Ko Tov dopTtwth €kkivnong. O ¢optwtng eKKivnong OUwWG TIPETEL
va yvwpilel kaBe dopd to PEyeBOG TOU TMUPHVA WOTE VA EEPEL TTOOOUG TOMELG TIPETIEL Val
HETADEPEL ATTO TO AMOONKEVUTIKO HECO OTN UVAKN TOu uTtoAoyLotr. KaBwg mpooBetoupue
VEEC AslToupyleg oTov mupnva o Kwdkag Kal ta dedopéva Oa eival meploootepa pe
OTOTEAECHA KOl TO Opxeio mou Ba mpémel va poptwbel va eival peyalvtepo. Auto
TIPAKTIKA Ba onpowve OtL KABs Popd MOU KAVOUUE METAYAWTTLON TPV TPEEOUUE TNV
Tipocopoiwon, Ba EMpene va Koltape mooa bytes €xel To apxeio, va dtatpolpe pe 1o 512
yla va UTIOAOYIOOUHE TTOOOUG TOMELG TTPETEL VO GOPTWOOUHE Kal v eTeEEPYALOUAOTE TO
opxelo tou ¢optwtr ekkivnong Balovtac tov aplBud mou umoAoyicape. Mo va
outopatomolnBel n mapandavw Sladkacio TPETEL MPWTA UECA OTO apxeio S£€oung
EVEPYELWV KoL 0To apxeio keAUdoug Twv Linux va ypaoupe pia dtadikacia mou Ba
umoAoyileL amno mocoug Toueig anoteAeital To apyeio. Emetta otav peTayAwTTi{oUE TOV
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dopTWTA EKKIVNONG MEPVAE WC TIOPAUETPO QUTOV ToV aplOUo. Amod tnv aAAn TAEUpPAQ,
oTtov GpopPTWTN EKKIVNONC £XOUUE OploeL TOV aplOUO TwV TopEwVY TTou Ba Stafacel amnod to
amoBnKeUTIKO HECO WG HakpoevtoArl. O oupPolopetadpactic NASM  mou
XPNOLLOTIOLOUHE UTIOOTNPIEL LOKPOEVTOAEG. ZTNV OUCLO TIPOKELTOL Yl pia TtopopoLa
AelToupyLd He tnVv vipektiBa#definetng C.

MOALC oAokAnpwOel Kal n HeTAyAWTTION TOU ¢OPTWTN €KKivNoNnNg TPEMEL va
oUVEVWOOUE Ta SU0 apxeia (Tov popTwTr) EKKLVNONG KOL TOV TTUPHVO TOU AELTOUPYLKOU)
o€ €va apxeio. MNpwta mpémeL va EeKVAEL TO apXelo Tou PopTwTr €KKIVNONG KaL EMELTA
va akoAouBel o mupnvag. Auto sival onpavtikd Kabwg o poptwTn ekkivnong Ba mpémel
va Bploketal otov mpwto TOpo. Me tov 6po cuvévwon €8w €vvooUpE OamAd OTL OTO
TIOPOAYOLEVO OPXEL0 aKPBWE HETA TO TeAeuTaio byte tou mpwtou amod ta Suo apyeia
TIOU OUVEVWVOUUE akohouBel to mpwto bytetou deltepou apyeiou. AkplBwc dnAadn
onw¢ Ba ouvevwvape kat dVo aldapBuntikd. Kot otaWindows kat ota Linux n
napandvw Stadlkacia yivetal eUKOAA oTnV ypauun evioAwv. Exovtag twpa to TeAkO
apxelo €wkdvag tou AeltoupylkoU amAd KOAOUME TOV TMPOoOpOLWwTH. Av BéAaue va
EKTEAECOUHE TO AELTOUPYLKO OE TIPAYHOTLKO UTOAOYLOTH Kal OXL O€ Tipooopolwtr Ba
ETIPETE VA KAVOUUE Kol €va emumAéov PBrApa. Na ypapoupe tnv €lkOvVa OE KATIOLO
amoBnNKeUTIKO HECO PpovTilovtag OTL 0 GOoPTWTNG EKKivnong Ba BplokeTol oTOV MPWTO-
TIPWTO TOMO TOU ATIOONKEUTIKOU LECOU KOLL VAL EKKLVI)COULE TOV UTIOAOYLOTH oo auTo TO
anoOnKeUTIKO HETO.

Ta apxeia execute.bat kol execute.sh MePLEXOUV OAEG TIC EVIOAECG KOl EKTEAWVTAC TA
epooov umdapxouv OAe¢ oL edAPUOYEG, METAYAWTTI(OUUE KOl EKKWOUHE TNV
npooopoiwaon.

1.2 Ekkivnon Kat apxlkonoinon cuoTAATOG

Katd tnv ekkivnon tou umoAoyloth npenel va poptwOel o mupAvag otn pvRun oAAd
Kal va yivel apxlkomoinon o€ OAa TO UTIOCUCTNMOTA TOU (Tt.X. SLaXELPLOTAG MVAUNG).
Mpémnel emiong va apxtkomotnBoUv Kot OAEC OL CUCKEUEC, CUUTIEPIAOLBOVOUEVOU KoL TOU
enefepyaotn. Afilel va onuelwOel 6TL n MoAumAokoTnTa Kal To TTANRB0G Tov evepyELWY
TIOU TPEMEL va Yivouv efaptatal anod tnv mAatdopuall2]. H owkoyévela enefepyaotwv
x86 Aoyw NG cuppatotntag mou dlatnpel pe emMe§ePyaoTEG TLG (LG OLKOYEVELOG
TIAAQULOTEPWY YEVEWV OAAA Kol AOyw Tou TARBoUG Tov SuVaTOTATWY MOV UTooTNPIlEL
KAVEL TNV apXlKomolnon TOou KAMWG 7o TIOAUTIAOKN OO TOUC TIEPLOCOTEPOUG
enefepyaotéc. Mapdalnla, To (6l TO Asltoupylkd ocuvotnua b&labgtel moAAG
umocuotiuata tou XpRlouv apxLKomoinong KOtd TV eKKivnon.

MéexpL otlyung 6ev €xeL yivel kamolog SLaxwplopog ota otdadla TnG eKkivnong.
TuTlk& UmopoUpE va TMOUPE OTL o €va ovotnua PC é€xoupe SvUo otddla katd tnv
ekkivnon. MNpwta to firmware tou unoAoytoth (BIOS 3 UEFI) kavel Stddopoug eAéyxoug
TIOAU YapnAoU smumédou (yia mapddelypa eEAEYXEL OV UTIAPXEL EyKATEOTNUEVN RAM otov
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UTIOAOYLOTH] Kal av A£lTOUpYeL Kavovikd). Kot Uotepa o Poptwing E€KKivnong
avalapBavel va Slapopdwoel KataMnAa To TEPBAAOV Kal va HOPTWOEL TO
AeLToupyLkd cloTNA.

To firmware Aoutov eAéyxel to OL00€0l0 UAKO OTOV UTIOAOYLOTH, KAVEL TLG
QAP ALTNTEG APXLKOTIOLOELG YIo. KAOE cuoKeun Kol TtapEXeL Baokeg Sladlkaoleg yio Ta
TiPOoypPAUOTO TIou Ba ekTeAEOTOUV PETA amo auto. Ou Stadikaocieg autéc adopolv
Kuplwg eloodo kal £€€06o aAAa bev meplopilovtal povo ekel. Na mapadeypa to BIOS
urnootnpilel pia Stadikacio mou emotpedel tn Stabeoun duoiki PUvARNG Tou givat
EYKATEOTNMEVN 0TO cvotnua. H dla Stadikaoia emiotpedel emiong Evav xaptn HvAUNG
HE OAEG TIG TEPLOXEG MVAMUNG Tou elval SlaBéoiueg Kol OAEG TIG TIEPLOXEG TIOU Yyl
Sdladpopouc Adyoug Sev eival Stabgoueg (m.x. xpnotpomnotovvtal amno to (dto to BIOS) .
‘Emetta to firmware poptwvel otn pvApn ta mpwta 512 bytes amod tov Topéa ekkivnong
kaBwg kel mpémel va Bploketal o poptwtng ekkivnong (bootloader). TéEAog, cuveyileL tn
pon eVTOAWV Ao AUTO TO TPOYPOUHA TIOU HOALG POPTWOE OTN MVAUN.

Mponyoupévwg avadpeépape OTL 0 GOPTWIAG €kkivnong avalapPfdavel va
Slopopdwaoel kKataAAnAa to mepLBAAAov kol va GopTWOoEL To AELTOUPYLIKO cuotnua. H
KATAAANAN Stapopdpwon tou mepBAANOVTOG cuVIOTATAL OTO VO TTOPOAUETPOTIOL|OEL UE
TETOLO TPOTIO TO CUCTNHO WOTE VO lval o€ B€0n va EKTEAECTEL TO AELTOUPYLKO KOl AKOUAL
va petafiBacel oto Asltoupylkd TIG mAnpodopieg mou to (6lo to Asttoupykd Sev Ba
elval og B¢on va avaktioel apyotepa. Mo mapAadeLlypa, av To mpoypappa ekkivnong dgv
BoeL tov enefepyaotny os Asttoupyia protectedmode o emeepyaotr)c dev pmopel va
EKTEAEOEL EVTIOAEC 32-bit koL apa dev pmopel va ekteA£oel Tov 18Lo tov mupnva. Emiong
HETA TN petaPacn oamd 16-bitrealmode oOmou PBploketal ekeivn ™ oTyun o
enefepyaotng, o€ katdotaon 32-bitprotectedmode, dgv Ba umdpxeL kAmolog TpoOTOG va
HABoUUE TNV TOOOTNTA TNG EYKATEOTNUEVNG Ram otov umoloylotr kabBwg o povog
aLomiotoc Tpomnog va paboupe autrv tv mAnpodopia sivatl pe kamola kKArpon oto BIOS
TIOU OPWC UMopel va ekteAeotel povo oe 16-bitrealmode.

A&ileL va onUeElWOOUPE OTL 0 TIOAECG UAOTIOLNOELS O (610C 0 POPTWTNC EKKIVNONG
EXEL MEPLOOOTEPA MO €éva otadla, ocuvABwe dVo. AnAadn éva mMpoypapUa TTOU UE TN
OELPA TOU GOPTWVEL Eva GANO TIPOYPAUUA TIOU UE TN CELPA TOU GOPTWVEL TOV TTUPHVA.
Ztnv napovoa epyaocia ev unmnpée avaykn yla KAtL tétolo. KatL akdpa mou eival aglo
avadopdc sival mwg Sev eival amapaitnto £éva AEToupylkd cuotnua vo GopTWVETOL
QTMOKAELOTIKA amod évav optwTth ekKivnonc. Mo moapadslypo o GopTWTNG eKKivnong
GRUB umnopet va xpnowpomnownBel kat yia to Linux kat yia ta Windows.Ta Linux emiong
pmopoUlV va xpnotpomoljoouvv cav $optwtr ekkivnong to GRUB 1 to LILO petagu
AA\WV.

MOALG TeAewwoel Kal 0 GoPTWTNG EKKivnong to €pyo Tou, o €Aeyxoc petafiBaletal
ETUTEAOUC oTov Tupnva. Kal o mupAvog HE TNV OEpd TOU KATtd tThv $OopTwaon Kot
eKTéAeon Tou, Oa XPELOOTEL va OPXLKOTIOOEL OAA TA UTOOUOTHUOTA Tou (TX.
Xpovorpoypappatioty, Staxeploth Siepyactwv K.0.k.). H €€qynon tng apxikomoinong
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Tou K@Be umoouoTAUATOC Bal YIVETAL OTI AVTIOTOLXEG EVOTNTEC TIOU TEPLYPAPOUV TO
KaBe umoouoTnUa KoL OXL O AUTAV TNV EVOTNTA.

1.2.1 To UAKOAOYLOULKO

Mpwv avalvooupe tov ¢doptwtr ekkivnong kaAd Ba Atav va eéeTdcOUUE O TL
Kataotaon adrvel To UALKOAoylopko (firmware) to uAwo tou umoloyloth. Xta PC
apxtka umapyouv duo Stadopetika firmware: to mahatdtepo BIOS kat to vedtepo UEFI.
To kaBe €va amd auta xpelaletal kot Stadopetikd poptwtr ekkivnong. Qotoco ol
vAormolioelg Tou vedtepou UEFI Tumikd €xouv emiloyn yla pog ta miow cupfatotnta
ME TO BIOS. Ztov mupnva &ev amatteital kdmowa oAAayr avefdptnta amo TO
UALKOAOYLOULKO TOU UTTOAOYLOTH. TNV tapoucoa uAomoinon o Gpoptwtr¢ eKKivnong eivat
oupBatog pe to BIOS. Av BéAoupe va ektedeotel o mupnvac o umoloyloth pe UEFI Ba
TPETIEL VAL EVEPYOTIOLOOULE TIPWTA HECA OO TIG pubuioelg Tou UEFI tnv mpog ta miocw
ouvppatotnta pe to BIOS. To Ovopa QUTAG TNG TAPAUETPOU MMOPEL va elvat Alyo
Sladopetiko ava katackevaotn Kot €kdoon. Mia xpriouun Aettoupyia ou Ba pnopouoe
va ipooteBel og peMovtikn €kdoon Ba Atav evag doptwtng ekkivnong yia to UEFI.

Ooov adopa to BIOS eghaylota mpaypata eival mpotumomnowpéva [13]. Auto
ONUAveL OTL TO SL0POPETIKOL KOTOOKEUAOTEC Kol SladopeTikéc ekbooelg tou BIOS
pmopel va adrvouv to clotnua ot evieAws SladopeTikr Katdotaon amnd ot Ba
TIEPLUEVOHE. AUTO KAVEL TOV GOPTWTH EKKIVNONG ONUOVTLIKA TILO TIOAUTIAOKO TIPOYPOLLLLAL.
ZUYKeKPLUEVA YVwpiloupe e BeBatotnta ta €AG:

1. O doptwtng ekkivnong Bploketal otnv puoikn StevBuvon 0x7CO0.
O enefepyaotr¢ BpilokeTal og kataotacn 16-bitrealmode.

3. O kataxwpntig DL meplExel tov apBuod tou diokou otov omoio Bploketal Kat o
bopTWTNG EKKiVNONG.

4. Movo ta mpwta 512 bytes(o mpwtog Topéag SnAadn) €xel petadepbei otn
duokn pvAun.

N'vwpiloupe emiong OTL yla va EEKLVAOEL N EKTEAECN TOU TPOYPAMMATOG EKKivnoNg
TipENEL Ta TeAeutaia Suo bytes Tou MPWTOU TOMER va €XOUV TIG TIHEG 055 kat OxAA
avtiotola. Av 8ev €XOUV OQWUTEG TIC TLMEC, To BIOS Ba Bewpnoel OTL Sev MPOKELTAL Lo
owoTA SLopHoPPWHEVO TOHO €KKIVNONG KAl SEV HETADEPEL TTOTE TOV EAEYXO OE QLUTOV.

Onw¢ avadépape Kot vwpitepa to BIOS ektdC Twv AMWV TTAPEXEL KAl €va GUVOAO
and Swadikaoieg yla €l0odo/é€odo ald kal ywa Siddopeg GAAeg Asttoupyies. Ma
MEPLOOOTEPEC TANpodopiec ocov adopa TG OlaBéowueg kARoslg tou BIOS
(BIOSInterruptCalls) pumopel kaveig va &gl ta [14]Aivouv pia mAnpn Alota pe OAEG TLG
SL00€01uEC KANOELG.

Mo omoladnmote AGAAN TOAPAUETPO OEV UMOPOUME va NUACTE ClyoupolL yla Thv
katdotaon otnv omoia Ppioketal. H otpatnylki mou akoAouBoUpe 0€ QUTEG TLG

10
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TIEPUTTWOELG ELVaL VO EAEYXOULE TIPWTA TV KATAOTAON OTNV OTtola BPloKETAL EKELVN TN
OTLYMN TO CUCTNHA KoL AVAAOYQ AV UTIAPXEL OVAYKN VA KAVOULLE TNV KATAAANAN aAAayn.

1.2.2 O poptwTNG EKKivnoNng

AdoU to BIOS €xel 0OAOKANPWOEL OAEG TIG EpYACLeC, Sivel TOV EAEYXO OTOV POPTWTH
€KKivnonc. O KWSLKAC TOU TMPOYPAUUATOG QLUTOU oTNV mapoloa epyacia BplokeTal oTo
apxelo protected.asm.

H mpwtn evépyela mou yivetal, eival va eAéyéoupe €dv n ypapun A20 (A20 Line)
glval evepyorotnpévn. Mpdkettal ouolaotikd yia to 21°bit Tou Siaulou SteuBlivoswv.
Eav 8ev elval evepyomolnpeévn autr n ypauun tote dev £xoupe mpooPfacn oute yla
avayvwon/syypadr oUTE Kal yla EKTEAECN o€ OAeg TG SleuBUvVoeLg Omou To bit20 £xel
TN lon pe éva otav petaPfoupe oe Protectedmode. AnAadn OAeg T SleuBuvoelg
HetaV tou 2°° kat 3°°MB, tou 4°Y kat to 5%, Tou 6°Y kat Tou 7°Yk.0.k. M MapAdelyua ov
LE KATmola eVIOAN Mpoonabrnooupe va amoBnkelooupe €vav omolodnmote aplOuod otn
SevBbuvon 0x100001 (100000000000000000001 o Suadikn popdr) xwpic va eivat
gvepyomolnuévn n ypapupun A20 teAikd Ba kataAnéoupe va amoBnkeUooUUE Tov aplOuo
auTo otnv dteuBbuvon 0x1 (000000000000000000001 os duadikn popdn) adou to bit 20
Ba mdapel undevikn T TAPA TO yEYOVOG OTL Ba EMPEME va MAPEL TNV TN EVALZE
KATIOLEG UAOTIOLROELG AoLmov to BIOS pmopel va €XEL EVEPYOTIOLNOEL A0 HOVO TOU TN
vpapun A20 o GAAeG UAomoL ol OpwWG OxL. OL Adyol yla Touc omoioug n ypauurn A20
UTIOPEL VO E€VEPYOTIOLELTOL/OTEVEPYOTIOLEITAL OTOUG ONUEPLVOUC €eTEEEPYAOTEG Elval
kKaBapd yla mpo¢ ta Tow oupBATOTNTA HE TOAALOTEPA HOVTEAQ ETMEEEPYAOTWY TIG
olKoyEvelag x86. MNa meplocotepeg mAnpodopieg unopeite va Seite edw[15].

JUVOTITIKA OUTO TIOU UTOPOUE VO TIOUHE €lval OTL Ol EMEEEPYOOTEG TNEG ETOXNG
urnootnpav dteuBuvoelc pvAung péExpL kat 1 MB. Qotdoo xpnowuomowoloav (elyn
Kataxwpntwv (segment, offset) ot omoiol pmopoloav va mapaydyouv SleubUvVoEeLg
peyaAutepeg tou 1 MB. Auto mou cuvéBalve OTav KAmoLog NBeAe va TPoomeAAoEL pia
SlevBuvon peyoalltepn tou 1 MB eival 6tL to 21°bit Atav mdvta 0 pe anotéAeopa va
€XEL TEAKA mpooPacn otnv dtevBuvon mou eivat akplBwg éva MB uikpdtepn. Kamola
Aoylopika mou nBehav va €xouv apeon mpoofacn otig xapnAég SleuBuvaoelckuplwg yla
apeon mpoofacn ota ypadkad (kal va armodpeUyouv va XPNOLUOTIOLOUV TIG TILO OPYEC
KAnoelg touBIOSywa tnv 6a SouAsld) xwpic va xpelaotel va alkalouv Toug
KaTaxwpnteég TUNUatog KkaBe dopd, eKpeToAAeUTNKAV QUTH TNV WBLOTNTA TWV
enefepyaoctwy. Ta véa HOVIEAA TNG (6L0¢ owoyeévelag umootApllav oto MEAAOV
peyoAUTEPO €VUPOG SleLBUVOEWV Kal QUTA Ta TiPOYPAppaTa Sev Aeltoupyouoayv TAEOV.
MNa vo eival oe B€on va eKTEAOUV QUTA TA TIPOYPAMUATA Ol VEOL EMEEEPYOOTEC
npootednkKe n duvatotnta evepyonoinong/anevepyonoinong tng ypappung A20.

O 1o amAog TPOmog yia va eAéyEoupe av n ypapurn A20 sival evepyormolnpévn n oxt
elval va anoBnkelooupe €vav tuxaioaplBuo oe kamowa dtevBuvon peyalutepn amnod 1
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MB kot plkpOtepn Tou 2 MB. Itn ouvéxela amobnkevoupe évav aAAo aplBuo otnv
avtiotolyn SevBbuvon mou eival pkpotepn Tou 1 MB. lNa vo UTTOAOYICOUUE QUTA TN
S1eVBuvon aMdéoupe to 21°bit tng apxkAg StevBuvong amd 1 oe 0. Enetta eAéyxoupe
av n apxwn StevBuvon €xeL TNV TN oV eixape amoBnkevoeL €€ apxng N av ExeL ApPEL
TNV T ou amoBnkevoape otn deutepn SlevBbuvon. Av KpATNOE TNV apXLKA TWUA N
vpappn A20 eival evepyomolnpévn Katl Sev XpelAleTal va KAVOUE KATL EMUTALOV. Av OXL,
-To MBavoTtepo- Ba IPETEL VA EVEPYOTIOL|GOUKE TN Ypappun A20.

AvoTtuxwg 6ev UTIAPXEL Olyoupog TPOTIOG YLt TNV EVEPYOTIOINON TNG YPAUUAG QUTAG.
AladopeTikol KOTOOKEVOOTEG €xouv Sladopetikeg Stadlkaoieg yla tnv gvepyomoinon
NG. Ydpxouv TouAdxtlotov 4 Baotkol TpOTOL YL VA TIETUXOUE aUTO. AUTO TIOU KAVOUUE
Aoumov eivatl va SOKIUACOUE VO EVEPYOTIOL|COUE TN YPAULN UE TNV MpwTn HEBoSOo Kal
UETA va eAEYEOUUE Qv N YpOUUA £XEL evepyomolnBel pe tn Stadikaocia mou neplypaape
T(PONYOUMEVWG. Av OX,L cuveXilou e e TNV SeuTtepn LEBOSO K.0.K LEXPL KATIOL LEB0SOG
va ETUXEL. Av kapia péBodog dev katadEpeL va EVEPYOTIOLCGEL TNV VPO TOTE AMAA O
doptwtngekkivnong epdavilel To avtiotoo pUAvUpa otnv 080vn Kol n por EKTEAEDNG
TOU MPOYPAMUATOG OTAUATAEL.

Jtnv gpyacia avtr dokipaloupe pévo €vav amd touc mbavoug TPOouC Mo eival
Kal o 1o Stadedopévoc. Mia onuavtikr LEAAOVTIKN TtpooBnkn Ba ntav va Sokiualovpue
HE OAOUG TOUG TPOTIOUG ToU TEpLypadnkav vwpitepa. KAtL akdpa onpavilkd givatl otL
obudwva pe to[15] n oepd pe TNV omoia SOKIUATOUUE va EVEPYOTIOLOOUME TNV
VPO TIPETIEL VAL ELVOL CUYKEKPLUEVN.

‘Eotw AOUmoOV OTL £XOUME KATAPEPEL PE ETUTUXLOL VO EVEPYOTIOL)COULE TNV YPAUHUN.
Twpa mAéov £xoupe mpooBoacn oe OAec T SlaBcoweg SlteuBuvoelg mou pmopel
TonoBetoel otov dlauAo Sleubuvoewy o eme€epyaoTrC LOALG LETABOUUE O KATAOTAON
32-bitprotectedmode. MNa tnv wpa o€ katdotaon 16-bitrealmode €xoupe mpooBoaon
HOVOo oTo pwto MB.

MNa kaAUtepn katavonon tou Goptwth €KKivnong Bo mpeémel va €EnyriOOULE
OUVOTTIKA Tw¢ Yivetat n SievBuvolodotnon, otav o emefepyaoctng Pploketol oe
katdotaon 16-bitrealmode.O ene€epyaotig oe AUTAV TNV KATAOTACN XPNOLLOTIOLEL TOUG
16-bit kataxwpnTEG TUAMATOC TToU SLab€TeL, petatomilel aplotepd Katd 4 bit tnv A
TIOU TIEPLEXOUV Kal TPpocBEtel oto amotéAecpa tnv avadpepouevn StevBuvon. Etol
mapayetal n teAkn StevBuvon.

JTO TTAPOAKATW OXNALA UTTOPOUKE va SoUUE €va Ttapddelypa. H T Tou Kataxwpentn
TuApatog eivat 0x1500 kot n dtevBuvon tuRuatog 0x500.H ¢uowkry StevBuvon mou
napayetal w¢ €§0dog eival n 0x15500. Mo TeplooOTEPEG AEMTOUEPELEG TIAVW OTNV
StevBuvolodotnon twv 16-bit emegepyaoctwy NG owkoyévelag x86 umopeite va Seite
edbw(16].
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+

0001 0101 0000 0000 0000 <1 0x1500 << 4

0000 0101 0000 0000

0001 0101 0101 0000 0000 —— = 0x15500

Ewkova 1. AicuBuvoloddtnon pvnung 16-bitrealmode.

To enopevo Bripa gival va petadEPoupe Tov 6Lo Tov GopTwTh EKKIVNONG OE KATTOLO

AaAAo onpeio otnv pvAun. O Adyog mou BéAoupe va To KAVOUUE auTo eival emeldny dev

UTTAPXEL OPKETOCOLABEDIUOG XWPOC Yo va GOPTWOOUHE Tov Tuphva. Oxt povo bev

€xoupue mpooPaon oe SlevBuvoelg peyaAltepe Tou 1IMB aAAG emiong HEpoG autol Tou

XWPOU Xpnotpomoleital amnod to BIOS. AkOpa Xelpotepa, aUTOG 0 SLaBECLUOG XWPOog lval

KOTOKEPUATIOUEVOC Ao ToV 16Lo Tov GopTwTH EKKIvNonG o omoliog Bploketal otn B£on

0x7CO00.
Start End Size description Type
Real mode address space (the first MiB)
Real Mode IVT
0x00000000 |0x000003FF |1 KiB (Interrupt Vector
Table)
unusable in real
mode
0x00000400 | 0X000004FF | 256 bytes Sr%:)(B'OS die)
0x00000500 | 0x00007BFF | 2MOst 30 | Conventional
KiB memory
640 KiB RAM
("Low memory")
0x00007C00 | 0X00007DFF | 512 bytes | *oUr OS usable memory
BootSector
0X00007E00 | 0x0007FFFF |480.5 kig | Conventional
memory
0x00080000 |0x0009FFFF |128 ki~ |EBDA (Extended | partially used by

BIOS Data Area)

the EBDA

13




TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

0x000A0000 gXOOOBFFF 128 Kig | Video display hardware mapped
memory
0x000C0000 | XO00CTFE 182K video BIOS
(typically) 384 KiB System /
Reserved ("Upper
ROM and LERey
OxO00EFFF (160 KiB . hardware mapped
0x000C8000 = (typically) BIOS Expansions / Shadow RAM
0x000F0000 | OXO00FFFFF |64 KiB Motherboard BIOS

Nivakag 1. Ow teplox€g pvApung nou deopevet to BIOS.

Mnyn:https://wiki.osdev.org/Memory Map (x86)

Metadepoupe Aoumdv tov dpoptwtn ekkivnong otn B€on 0x100000. Metd kot amod
outn tTn petadopd £xoupe otn SwaBeson pag mepimou 510 KB eAelBepou xwpou,
Eekvwvtoag amo tnv dtevBuvon 0x500 onwg daivetal Kot otov Tivaka. O XWwpog auTog
elval apkeTog yla va xwpeoeL Tov mupnva. Emedn otnv mepintwon mou 1o apyxeio tou
TIUPNVA HEYOAWOEL OPKETA Kol Eemepdoel autd to Oplo, dev Ba €xoupe Kapia
gldomnoinon, €XoULE OPLOEL pia TIOPAMETPO OTOV CUVOETN WOTE va TapAyel odAALA KATA
™ $Aon TNC MOPAYWYNG TOU apxelou. AUt N MOPAUETPOC UTIAPXEL OTO apxelo /dscript
Kol opilel OTL TO TUAMA TOU KWk Sev pmopet va Esmepvael ta 510 KB. Metd amno tn
puetadopd tou ¢optwtr) ekkivnong otnv véa O€on n eKTEAECNH TOU TPOYPAUUOATOG
ouveyiletal anod ekel pe pia evtoA] AApAToG.

To enopevo BApa sival n petadopd Tou TUPAVA AO TO ATOONKEUTIKO LECO OTN
pHvAUn, otn Béon O0x500. Autd yivetal pe NG KANCELG TOU Tapéxel to BIOS.
Juykekpleva, He TNV kKAnon INT 0x13. Me tnv oAokAnpwon NG LeTadopAs EAEYXOUUE
gav n petadopd olokAnpwOnke pe emtuyxia. Av 8ev ohokAnpwOnke pe emituyia
eudaviletal avtiotolyo pAVUHA otnv 000vn Kol n EKTEAECN TOU TIPOYPOAUMOTOC
OTOUATAEL.

Metd tn ¢optwon tou mupnva akolouBouv Sladoxikéc kAnoelg oto BIOS mou
ETLOTPEDOUV TIG EAEVOEPEC KAl SECUEVEVEG TTEPLOXEG TNG GUOLKAG MvAUNG (INT 0x15).
‘Etol oxnuatiloupe €vav otaTkO Ttivaka Omou KAaBe gyypadr tou meplypadel kal pia
neploxn Uvnune. Quotkd kabe meploxn pnopet va €xel Stadopetikd peyebog. O mivakag
aUTOC elval olaitepa oNUOVTIKOG yla Tov SLaXELPLOTH UVAUNG Otav Ba ekteAeoTel amo
Tov mupnva apyotepa. Quaolkd o TupnRvag MPENeL va yvwpilel tn StevBuvon tou mivaka
outoUu Tou eivatl n 0x100204. Amo Tto GBpolopa TOUu HeYEBOUG OAWV OQUTWV TwWV
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TIEPLOXWV UOPOUUE VO UTTOAOYIOOUHE KOl TNV TIOCOTNTA TNG EYKATECTNUEVNC UVAUNG.
AUTO ylveTal amo to urtocuotnua Slaxeiplong HVANG oTov TIUPHVO apyoTEPQ.

To teAevtaio Bripa yla va petofol e oTOV TUPHVA Kal va EEKLVIOEL TO AELTOUPYLKO
elvat va aMaloupe tnv Kotaotaon tou emefepyootny amd 16-bitrealmodecs 32-
bitprotectedmode. Tla outd Ttov oKOmoO UTAPXeEL KOTAAANAN Sopn  Sepévwv
EVOWUATWUEVN otov $opTwTn ekkivnong. Na meplocotepeg MANPODOPLEG OXETIKA HE
autn ™ doun pmopeite va Seite edw[17]. Aut n Soun doptwveTal otn B€on UvVAUNG
0x00 koL OTn CUVEXELA PE TNV €VIOAN LGDT evnuepwVOUUE TOV EMeEEPYAOTH yla TNV
Béon autrc tng Soprg otn uvAun. Télog, Bétoupe to 1°bit Tou kataxwpntr) CRO (oo pe
€VOL KOUL LE Mo EVTOAR GAMOTOG EEKLVALE TNV EKTEAECH TOU TUPAVAL.

1.3 O nupnRvag Kot Ta UTTOCUOTIHOTO TOU

To Asltoupylkd oUOTNHA WC AOYLOULIKO TIPETIEL va SLaXELPLlETAL TO UAIKO Kal va
mapeXel pia opaAn diemadn ota nmpoypappata xpnotn. To mAnBog twv StadpopeTikwv
OUOKELWV TIOU Slaxelpiletol Tautoxpova, ol adalpECELG TIOU TIPETEL VoL SNULOUPYEL yla
TO Aoylwoulkd uPnAotepou emumédou (OnMwe To oclOTNUO OpXELWV) KAl OL OVAYKEC OE
HVALN TIOU UIOPEL va €XEL OTIOLASATIOTE XPOVLKH OTLYUA Kamola Siepyaoia, eivat pévo
EVOL ULKPO LEPOG ATIO TLG UTINPECLEG TIOU TIPETIEL VAL TIAPEXEL EVOL AELTOUPYLKO cuotnua. To
CUMUMEPOOMO TIOU TIPOKUTITEL OO TNV TOPATIAVW Topathpnon £ivat otL o peyaAog
opLOUOC SLadOPETIKWVY AELTOUPYLWYV TIOU TIPETIEL VAL UTIOOTNPLIEL TO AELTOUPYLKO cUOTO
au§Aavouv TNV MOAUTIAOKOTNTA TOU CUOTHAMATOG, ELOLKA OTAV OAEG QUTEG OL AELTOUpYLES
aAAnAerdpouv petagu toug. Mia péBodog yla va glayxlotomolnBei n moAumAokdtnTa
TOU CUOTAMATOG €lval va XWPLOOUKE TO AELTOUPYLKO O UIKPOTEPA UTTOCUCTAATA OTIOU
TO KAOe €va amo autd Oa SLEKMEPOLWVEL L. CUYKEKPLUEVN AELTOUPYLO TOU GUVOALKOU
OUOTNUATOG. € QUTAV TNV €votnta Tmapouctalovtol OAa Ta UTTOCUOCTIHATA Kol Ol
Aewtoupyieg Toug.

1.3.1 O XpOVOTPOYPOAHATLOTAG KOL OL SLEPYAOLEG

Jtnv napouvoa vAomoinon ot Stepyacieg dev eival Timota MepLocOTEPO Ao pia Soun
(struct) otn C.H Sdoun autn mepléxel pia ouAoyn 6ebopévwy yla tn dlepyacia mou
avaraplotd. MNa kabe véa Siepyaoia mou Snuloupyeital Aoumov deopeleTAl XWPOC
Suvapkd otn pvApn. Avtiotola HE TOV TEPUATIOMO Miag Siepyaciag o xwpog autog
arneAevBepwveTal Kot TTAAL

KaBe pio amo autég tig Siepyaoieg pmopel va Pploketal péoa oe pia and Tpeig
ouvbebepeveg Aloteg Tou Slatnpel CUVEXWE TO AELTOUPYLKO CUOTNUA, AvAAOya UE TNV
Kataotaon otnv onola Bpioketal. Yrapxel pio ouvéedepévn Aota pe Slepyaoieg mou
elval SlaBéolpueg mpo¢ ektéAeon, Mia Alota pe Slepyaciec mou TEPLUEVOUV TOV
TEPUATIONO GAAWV SLlEPYAOLWV YO va EKTEAEOTOUV Kal pia Alota pe Slepyaoieg mou
€XOUV UTAOKAPLOTEL OTTO TO UALKO TOU UTTOAOYLOTH.
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Ava HEPLKA KAAOHOTO TOU OEUTEPOAETTOU £vVaC HETPNTAC TOU emefepyaocth
(Programmable Interval Timer 1} PIT) mpokaAel StakomeEC. TOTE 0 AVTLOTOLXOG XELPLOTAG
Slakomwy eKTEAEL TOV XPOVOTIPOYPAUUATLOTH. O XpPOVOTIPOYPAUUATLOTAG LLE TN OELPA TOU
armoBnkeVEL TNV Katdotoon tng Tpexoucag Olepyaciog, OuoLAOTIKA OAOUG TOUG
KOTOXWPNTEC CUUTEPNAUBAVOUEVOU GUCIKA KOl TOU Kataxwpntn IP mou mepléxel T
SlevBbuvon TNG eMOUEVNG TIPOC EKTEAECN €VTOANG TPV TN Slakomn Tou PeTpnth. OAeg
OQUTEC oL MAnpodoplieg amobnkevovtal otn Soun Mou avamaplota tn Siepyacia otn
pHvAUN. EmMelta o xpovompoypoppaTIoTAG EAEYXEL TN Alota pe TG SLaB€oipeg mpog
eKTENEON Olepyaoieg Kal eKteAel TNV emopevn, evnuepwvel &nAadn OAoug Ttoug
KATAXWPNTEG UE TIG TIUEG Tou eixe amoBnkeloel vwpitepa. TéAog, i véa Slepyacia
EKTEAELTAL WOOTOU O HETPNTNC TOU emMefepyaotn va TIPOKAAECEL VEQ SLAKOTIH KAl N
enopevn Slepyaoia va EEKLVOEL TNV EKTEAEON TNC.

1.3.2 O SLaxeLPLOTAG LVAKNG

O Slepyaoieg otov xwpo Tou xpnotn AAAa Kot o i6log o mupnvag Kot Tov XPOvo
eKTEAEONC TOUC £ival BEPBalo OtTL kamola otiypn Ba xpelootel va S€GuelGOUV PV Ao
To oloTnua yla va anobnkevoouv dedopéva. Elval mMoAU onUavTIKO TO AEITOUPYLKO va
YVWpPLleL ava Taca OTLyUr TtV €AeUBepn Kol tn SeOPEUPEVN TTOOOTNTO UVIUNG OTOV
urtoAoyloth. Mpémel emMopévwg va Tapexel pia dtadkaoia n omoia Oa deopevel pvRun
KaBwg kat pia mou Ba armodeopeVEL TN UVAUN VLA VO LITOPECEL va Eava Xpnotpomotn et
apyotepa.

AM\EG ONUAVTIKEG UTINPECLEG TIOU TIPEMEL VA TIOPEXOVTOL ATO TO AELTOUPYLKO
olOTNUA €lval N TPOOTACLO TNG MVANG oo AAAeg Slepyaoiec (va €xouv dnAadr AAAeg
Slepyaoiec mpooPaon ota Sedopéva aAwv Slepyactwyv oUTE yla avayvwon/syypadn
oUTE yla €KTEAEON), O eviaiog xwpoc SleuBuvoswv (aveédaptnta amd To av UMAPXOUV
AAAEG Slepyaoieg otn UVARN ) Kal 0 Sloxwplopodg Twv SeSOUEVWVY ATIO TNG EKTEAECLUES
EVIOAEG. Me Alya Adyla apol poptwBolV oL EVIOAEG EVOG TIPOYPAUUATOG OTN VAN Va
LNV Uopel va tpomomnolnOel To mepLEXOUEVO TOUG amo onoladnmote dlepyaoio PEXPL TO
TPOYPOAULO AUTO va TEPUATLOTEL. ETtiong avtiotpoda va pnv Umopel va yivel EKTEAEON
Tov 6edopevwy €VOC TPOYPAUMOTOC OO TOV EMeEEPYOOTr) OAV VA NTOV EVIOAEC
T(POYPAMMATOG. a epLocoTEPEG MANPODOPLEG OXETIKA LE TA TIPOPRAAKATA TIOU TIPETIEL
va AdBoupe ur’ oPv pag otav oxedlaloupe to uMOoUOTNUA UVAUNG QAAG KoL ME
mowou¢ mibavoug TpOomoug umopoUV va AuBouv umopeite va Oeite €dw[18]. Evog
UNXOVIOUOG TIou TipoodEpel AUOnN o€ OAa Ta TapaAnmAvw TpoPARuata sival n
osAhbomoinon (paging) kat n elkovikn pvAun (virtualmemory).

To mapov Aettoupyiko duotuxwe dev umootnpilel oeAtdomoinon Kal ELKOVIKN HVAHN
oV KOl N OlKoyévela eme€epyaotwVv x86 ta umootnpilel[19]. Qotéco To uTocUoTHUA
MVAUNG €xeL oxedlaotel He TETOO TPOMO WOTE av MPeANovTikd BOeAnjooupe va
unootnpi§oupe tn Aeltoupyia auth va Unopet va yivel pe eAaxLoteg aAAayEG.
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Onwg siyape el koL vwpitepa Katd tn ekkivnon amobnkevoaue os yvwotr Béon
£VaV OTOTLKO TIVOKOL TIOU TIEPLEXEL OAEG TLC TIEPLOXEC UVANG TTOU £lval SEOUEUMEVEG KOl
OAeG TIG €AeUBepeg meploxEG. Katd tnv apxlkomoinon TOu UTOCUGTHMOTOG HVAMNG
oxeblaloupe €va xaptn bit e Baon autdv tov otatiko mivaka.Kabe bitavamaplotd pia
TepLoxn KUvNUNG amd 4096 byte mou ovopdaloupe mAaiolo[20]. Otav to bit €xel Tiun 1
TOTE n avrtiotoln meploxn Bewpeital deopevpévn evw otav €xel T 0 Bswpeital
eAelBepn. ApoU n pEylOTN TOCOTNTA HUVAUNG TIOU MMopel va umootnplytel oe 32
protectedmodeeivat 4GB= 22, adou xwpioape T PN ot MEePLOXEC Twv 4096 byte=
2%kat adol pe kdBe byteumopoUpe va avamapactiooupe 8 = 2° meploxéc Oa
xpetaotoupe 2°%/2%?/ 2°= 2Ypytesr) 128 KB.

Télog kataokevaloupe SUO KAROEL OCUOTAUATOC Yyla OECUEUON-OMOSECUEUDN
UVAUNG. H mpwtn kAnon mou Seopelel VAN WG TIAPAUETPO SExeTal pia dtevBbuvon
Baong kat to MARBog Tov MAALoiwVy pvnung mou BéAoupe va deopelooupe. EAEyxel Tov
Xaptn bitav n ouykekpwévn meploxn UVAUNG £ival eAeUBOepn evnUEPWVEL TOV XAPTN
bitotL aut) n meploxn pvApng dev eivatl eAeVBepn TAEOV Kal emLoTpEdeEL Evav Seiktn
TPOG auTA TNV meploxn. Av n mepoxn auth dev eival eAevBepn dev yivetal kapia
aAAayn otov xaptn bit kat emotpeédel NULL. Avtiotpoda n deUtepn KARON CUCTAUATOG
QmoSEGUEVEL Hia TIEPLOXA UVAHUNG EVNLEPWVOVTOC TOV XApTN bitkatdAAnAa.

‘ETOL UE AUTOV TOV TPOTIO TO AELTOUPYLKO UIMOPEL va eKXWPEL SUVALKA UITAOK UVANG
o AA\a uTtoouotApaTa Kot Stepyacieg xwplg Tov kivbuvo alnloemikaluPng. Me Alya
Aoyl To Asttoupylkd Staxelpiletal tn pvApn os enimedo mMAALCIWY pvAuNg Twv 4096
byte. Ene1dn opwg pnopet dtadopeg diepyaoieg i kat o idlog o muprRvag va xpetdlovrol
TIOAU ALYOTEPO XWPO OE KATOLEG TEPUTTWOELG yla amobrikeuon Sedopévwy, yla va
arnodpevuxBel n omatdAn, mapExovTal CUVAPTACELS TTOU OL (8LEG E0WTEPLKA SECUEVOUV
TAQLOLO. HVAUNG MECW TWV KANOEWV CUCTAMOTOC Kal SLaxelpilovtal auTOV ToV XWPOo ME
SlapopeTiko Tpodmo divovracg tn Suvatotnta yia SEopevon Pvnung o emninedo byte. Mia
Tétola ouvaptnon eival n malloc().

1.3.3 O xelpLoTi¢ Stakonwv

To UAKO, o (6lo¢ 0 emefepyaotnC, N OKOMA Kol Kamola Slepyacio pmopel va
POoKAAEoOUV ava maoa otyun pia Stakomn [21]. KaBe Siakomr mpémel va €XeL Evav
avtiotolyo xelplotr) SnAadr MPOKTIKA £€va GUVOAO EVTOAWYV TTOU TIPOKELTOL VA EKTEAEOTEL
ekelvn tn xpovikn otyun yla tn dlaxeipion tng. Etol Aoumov o kABe XELPLOTAG SLaKOTNG
anoteAel LEPOC TOU AVTIOTOLXOU UTIOCUCTHUATOC | 08NyoU CUCKEUWV TIOU TNV UAOTIOLEL.
Q0TO00 TO AELTOUPYLKO CUCTNUA TIOPEXEL Liat cuvapTNON N omola SEXETAL WG TTAPAUETPO
pio SlevBuvon TPog Evav TETOLO XELPLOTH KoL ToV aplBUo SLoKOTC mou e€umnpeTel Kat
EVNUEPWVEL TNV avtiotowxn doun dedopévwy. O enetepyaotng Statnpel évav Seiktn oe
gvav Katoxwpnth mou deixvel otnv apxn autig tng Sdounc.H doun auth elval éva
Sltavuopa and alloug deikteg mou delxvouv otnv apxn tou kaBe xelplotr Slakomnig. O
aplOuocg dlakomng pavepwvel TNV B€on TNG avtiotoxng eyypadrnc HEoa oto dlavuoua.
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Kata tnv ekkivnon tou mupnva yivovtat moAAEC KARONG MPOC QLUTAV TV CUVAPTNON
WOoTE va apxlkomolnBouv OAsc oL Slakomec mou Tpokalel o emefepyaotnc. Enetta, kata
N ddaon tng poptwong odnywv yivovtal emiong KANOELG 0O TOUG 06NYOUG CUCKEUWV.

OL XelPLOTEG SlaKomwV Tou TpokaAolvTal amd tov emnefepyoaotr Bplokovral oto
apxelo exceptions.c koL o€ autAv TNV €kdoon amAd epudavidouv HAVURO KAl OTOUATOUV
TN A€ltoupyia Tou mupnva. e peAloviikn avaBaduion Ba pmopoloav va eAEyxouv av n
Slakomn mpokAnOnke amo kamota diepyaocia (.. daipeon pe to 0) Kot va oTEAVOUV Eva
onua oe autnv tnv Olepyaoia. e mepimtwon mou n Silepyaocio dev pmopel va
Slaxelplotel autnv tnv e€aipeon, tnv Tepuatilel 0 MUPAVOC.

1.3.4 O pnxaviopog nayidevong

AdoU KaTd TNV EKKIVNON TO AELTOUPYIKO OUOCTNMO KAVEL TIG QMOPOLITNTEG
apxlkomolnoelg Ba petafiBacsl tov éAeyxo otnv mpwtn Siepyacia aAAAloviag OpwWS
TPWTO TNV KOTAOTAON TOU €Me€epyaoTr) Amo KATAOTOON MUPHVA O KATAOTACN XPNOTN.
JUYKEKPLUEVA, OL ETEEEPYAOTEG TNC OLKOYEVELOGX86 €xouv 4 emimeda Asttoupyiag
(protectionlevelO, 1, 2, 3) aAAd Ao QUTA T TECCEPQ EUELG XPNOLUOTIOLOUME HOVO T
enineda 1 kat to 3. Ma nepLocotepeg MANPodopPLeG OXETIKA pe Ta eTtineda npootaoiag
OTOUG eMEeEEPYAOTEC TNC OLKOYEVELAGX86 Umopeite va deite edw [22]To eminedo O eivat
OUTO LLE TA TIEPLOOCOTEPA SIKALWHOTO KOl OE QUTO EKTEAELTAL O TIUPNVAG. ATO TNV GAAN TO
eninedo 3 gival auto pe ta Alyotepa SIKOULW AT KOL OE AUTO ekteAoUVTaL oL Slepyaoieg
xpnotn. Etol onwg ta Aettoupywkd Windows kat Linux €xouv poévo Svo emimeda
npootaciag, pe napopola ¢thocodia kat n dikr pag uAomoinon xetL wévo duo emnineda.
AVUO onpavtikad oAt LE TN XPHon MeEpLocoTepwy emmedwy Oa ATav OTL: MPpWTOV
n vlomoinon meplocotepwy emumedwyv Ba avfave tnv mMoAumAoKOTNTA TG UAoToinong
kol SeUTepoV o€ TepimTwon mou Ba BEAAUE va HETADEPOUE TO AELTOUPYLKO OE KATIOLOV
AaMo emegepyaoti Ba xpelaldTov va KAVOURE OTOV KWOLKOL ONHOVTLKA TIEPLOCOTEPES
aAMayég kaBwg oL Teplocotepol  enefepyaotég  umootnpilouv  Suo  emimeda
npootaciag[23]. Na mapadelypa ta Linux umootnpilouv moANoUG emetepyaoTEG EKTOG
NG OWKOYEVELaGX86. T tov (6lo Adyo oUpdwva pe Tt0 [24]kat taa Windows
vAomolBnKav PE AUTOV TOV TPOTO £TCL WOTE OTO HEANOV val prmopoUlv va tpéfouv o€
S10.popETIKOUG ETEEEPYAOTEC AV TIOTE XPELAOTEL.

Ol olkoyévela emefepyaotwVv x86 umootnpilel Stadopouc TPOMouG ylo Petafacn os
katdotaon mupnva[25]. Ztnv epyacia aut n petdPaocn yivetar pe pia diakomn
AOYLOMLKOU. ZUYKEKPLUEVA E TOV aplOUo 255 (int 255).0 xelplotng Tng Slakomng eAEyXEL
TNV T OTOV Katoxwpnth eax kat 6ivel tov EAeyxo otnv avtiotolxn KAon CUOTHMOTOG.
OL mopapetpol mou OEAOUUE va TEPACOUUE OTNV KARon amoBnkevovtal OToUg
UTTOAOLTTOUG KATAXWPENTEG. 2TOV TEAOG TNG KANGNC CUOTIUATOG UE TNV EVTOAN iret Eava
yivetal petafaon og Kataotacn xpnotn.
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1.3.5 To cUoTnua aPXELWV

ZNUAVTIKO LEPOG OTO AELTOUPYLKO EXEL KAL TO CUCTNMA apXEiwv.ZTnv VAomoinon tng
mapovuoag gpyooiac MmopeXeTal n duvatotnta ywa cUvOecon LE Omolodnmote cuoTnUa
opxelwv. Oa mpémnel BEPata va ypadTtoUV Ol avTioTOL(EG, CUUPBATEC UE TO AELTOUPYLKO,
BBAL0ONKes. MAaAloTta edpocov uTapxeL N avtiototyn BBALOONRKN n olvdeon umopel va
yIVEL KATA TOV XpOVO EKTEAEONG.

To Baowkd cuotnua apxeiwv mou €xel uhomotnBel yla tnv epyaocia eivatl to FAT32.
Ynootnpilovtal oL evépyeleg yla avayvwon, eyypadn, kat Snuioupyia oapxelwv.
Yrnootnpifovtal akopa Asttoupyieg yla emotpodry OAWV TWV OVOUATWY TWV OpXEiwv
€VOC KATAAOYoUu KaBwg Kol Asttoupyla TToU €AEYXEL €AV £VaC KATAAOYOG N éva OpXELo
UTIApXeL i OxL. Auvotuxwg Oev umootnpilovtal evépyeleg yla Staypadr/dnuloupyia
KQTOAOYOU.

Ma taxVTtepn avayvwon Kot gyypadn oAAd kot yla taxUtepn avalntnon apxeiwv
xpnotuomnotovuvtal Kpudég pvApeg. Mpwta yivetal eAeyxog otnv kpudn pvAun (n kpudn
VAN O€ aUTAV TNV Mepimtwon eival évag bufferotnv RAM) kat av dev BpeBel to pumAok
TIou avalntoU e eKel, TOTE yiveTal avayvwon amo tov 1o apyo Sioko. ZTn CUVEXELQ, Ta
S6ebopéva mou Sapactnkav amd tov Sioko amoBnkevovtal otnv Kpudn HVAUN ylo
pueAAovTikn xpnon. Av otnv dta B6€on ¢ Kpudpng HvApng umrpxoav aAAa dsdopéva
eANEyXoUUE av auta eixav tpomomolnOsl A amAwWG avayvwotnkayv. e MEPLUTTWON TOU
elyav tpomomownBei, Ba mpenel va favaeyypadolv oto anmoOnKEUTIKO HUECO TPV
HETADEPOULE TO VEO UTTAOK UVAHNG.
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2. H diemadn xprotn tou AettoupyLkou

2.1 Npoypappatiotikny dienadn

Eva Aewtoupylkd clotnpa Xwpig mpoypappotiotiky Siemadn Ba ATtov MPAKTKA
axpnoto. Asv Ba pmopoUoe va TOPEXEL OUTE TIG TO POOIKEG Aeltoupyleg ota
TIPOYPAUOTO XPROTN, OMWG yla mapddelypa tn duvatotnta yla avayvwaon Kat eyypoodn
opxelwv | Baoctkeég Aettoupyieg elcodou/e€0660u amd MANKTPOAOYLO Kal 08ovn.

Zta Windows n avtiotown mpoypappatiotikny diemadn ovoupdletat Windows API
[26] evw ota Linux mo Aueca umootnpiletal €va OUVOAO CUVAPTAOEWV
(systemcallwrappers) oL omole¢ pe TNV OlPA TOUC KAAOUV TI OVTIOTOLXEC KANOELG
OUOTAMATOG. ZTNV Ttapouca epyacio akoAouBouue tnv Wdla docodia.Tauvtoxpova
HEPOG TNG TPOTUTING BLBALoORKNG tng C €xeL uAomolnOel Kal EMOPEVWE UTIAPXEL N
Sduvatotnta va ypadolv mpoypdppata mou Ba ekTEAOUVTOL TTAVW OTO CUYKEKPLUEVO
AELTOUPYLKO XWPIC O TIPOYPAUUATIOTAG VA YWwPLeL TNC KANOELG ocuotipatog. Etot ya
TAPASELYUA O TIPOYPOLMATIOTNC UMOPEL va ypaPel €va MPOYPAUUA PE TIG BOOLKEC
ouvaptnoelg eloodou kat e€66ou tng C n omoleg Pe TN 0P TOUG KOAOUV ECWTEPLKA TLG
KATAAANAEG KAOELG CUOTHMOTOG OTIOU KO OTAV XPELALETAL.

TéNog untapxetl dtemadn kat yia dSnuioupyia odnywv cuokevwv. Kot edw og kdmolo
Babud n dhoocodia eival mapopola pe ta Linux.ETol, Katd tov XpOvo eKTEAEONG TOU
AeLToUpyLlKOU apyxeia odnywv CUCKEUWV UTtopoUlV Suvapkd va ¢optwbolv amd to
oUOTNUA OPXELWV KoL VO EVOwHATWOoUV OToV MupnAva. XTI aKOAOUBEG UTIOEVOTNTEC
yivetal pia meplypadn Twv MopaAmavw TPOYPOUUATIOTIKWY SLETOPWV.

2.1.1 KAnOEL§ cuoTHMATOC

KaBwg OAa ta mpoypdppoto MEPOV TOU (8Lou TOu AELTOUPYLKOU €KTEAOUVTOL OF
Kataotaon Xpnotn ywa Adyoug aodpaAelag Kal oTabepOTtnTOC TOU CUCTHUATOC, £XOUV
TEPLOPLOMEVEC SuvaTOTNTEC. Mo va AAANAETILOPOUV HE TN KV, TO UALKO KoL TIG AAAEC
Slepyaoieg, €va oUvolo amod KANOELS ocuoThuatoc €xouv uAomownBei. Etol Aoutdv
TIEPVWVTOG TIG KOTAAANAEG TAPAUETPOUG OTOUG KATAXWPNTEG KAl KAAWVIAG OTN
ouvexela pia evtoAn mayibeuong, o eMe€epYAOT G ELOEPYETAL OE KOTAOTACN TTUPHAVA HE
EANEYXOUEVO TPOTIO, EKTEAEL TNV avTioTOLXN KANON CUCTAUATOG KAl TEAOG EMLOTPEDEL OF
Kataotoon xpnotn Slvovtag tov €Aeyxo OTO TPOYPAUMO TIoU TNV KaAeos. QUOLKA O
TIPOYPOUUOTLOTHC TwV EPOPUOYWV OTOV XWPO TOoU xpnotn dev xpelaletal va yvwpilel
QUTEG TIG AETMTOMEPELEG. Eva OUVOAO amd OUVOPTACEL TIOPEXETOL WG HEPOG TNG
vAomoinong uHe ouvoptnoelg (functionwrappers) ToOU QMOKPUMTOUV OQUTEG  TLG
AEMTOUEPELEG TTPOODEPOVTOG OTOV TIPOYPAUUATLOTH Hia armAovotepn Siemadn. Etol o
TIPOYPOUMOTLIOTAC Sev Xpelaletal va yvwpllel ylo TMOPASELYUO TIOLOUC KOTOXWPNTEC
TIPETIEL VO EVNEPWOEL TIPLV EKTEAECEL piol KAfjon ouoTtApoToC. To HOVo Tou TIPEMEL va
YVWpLLeL glval ol cUVAPTAOELG TTOU KOAOUV OQUTEG TIG KANOELC KOL UTIAPYXOUV OTO OPXELO
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sysCallLib.h.ETol €UUEOWG TO TPOYPAUMOTO OTOV XWPO TOU XPNOTn €XOouv TNV
duvatotnta va Kaléoouv €va mMANBog¢ amd KANOElC cuotnuatog yla £icodo/£€obo,
6éopeuon pvApng, Onuwoupyla véwv Slepyactwv  K.o.Xtov  akoAouBo mivaka
eudavilovtal OAEC Ol CUVOPTNOEL TOV KANOEWV CUOTAUATOC POll UE piot CUVOTTIKA
Tieplypadr) ylo Tnv Asltoupyia Touc.

Nivakag 2. OL KAOEL CUCTALOTOG TOU AELTOUPYLKOU

Ovopacio KARoNG Nepypadn

ScPrintChar TUTIWVEL £vav XapaKTRpa otnv 08d6vn
freePhysicalPages Amnodeopelel MAaiola pPvApng

memAlloc AeopEeVEL VAN

createProcces ZeKIWvael pia Siepyaoia

exitProc Teppartilel tnv Slepyaoio ou TNV KAAECE
waitProc MrmAokdpel Tn Slepyacia and Tov XpOVOTPOoyPAULATLOTH
readFile Avayvwon 6ebopévwy amd apxeio

writeFile Eyypadn dedouévwv oe apyeio

openfFile Avolypa apyeiou

seekFile Metakivnon tou KEpoopa Tou apxeiou

closeFile KAeiolpo apxeiou

getMessage EA€yXeL yla TO EMOUEVO pRvupa (event) otnv oupad

setProcProperties

AN\ALeL BaoLka XapaKTnpLOTLKA TNG Stepyactiog(r.x. Av €xel Slemadn xprotn)

setActiveProc

OpileL mola Siepyacia BplokeTal 0TO MAPACKAVLO

Draw

TumwveL TTOAAOUG XOPOKTIPEG OTNV 000VN. ZXESLAOTNKE £TOL WOTE VA SOUAEVEL
KO LE YPOPLKA LE KATIOLA [LLKPK TPOTtOMoinon

fileExists TuTtwVeL TTOAAOUC XOPAKTAPEG 0TV 000VN. IXeSLAO0TNKE £T0L WOTE va SOUAEVEL
KOl UE ypadIKA UE KATIOLO LLLKPK) TPOTIOTOoLNGoN

getFileAttr Emiotpédel Ta petadedopéva evog apyxeiou. MNa tnv wpa povo To Leyebog Tou

createFile Anploupyel £va véo apyeio

loadDriver DopTWVEL Kall EKKLVEL Evav 06NYyO GUCKEU WV

2.1.2 Mpotunn BBALoOnRkn tng C

Extdg amo TG KANOELG GUOTHLOTOG KOL ONUOVTLKO HEPOG TNG TPOTUTING BLBALOBNAKNG
tng C(C standard library) €xeL uAhomoinBet pe Tig mapandvw Stadkaoies. Exel uhomownBel
w¢ otatikn BLPALONKN otov Xwpo Tou Xpnotn. EToL KATtd TNV UETOYAWTTION TwV
TIPOYPOUUATWY Yyld TO TAPOV AELTOUPYLKO O TIPOYPOLUATIOTAC MImopel va
xpnotporowost TN BLBALOBNKN auTh ylo va SnNULOUPYNOEL TIPOYPOUUATA XWPLG va EXEL
MEAETNOEL TIG KAAOEL OUCTAMATOG TOU Aeltoupylkol. Tautdyxpova autd Ta
nipoypappata Ba eival oe Béon va ava PETAYAWTTIOTOUV KAl VA EKTEAECTOUV KoL OE
AAAEG TIAQTHOPMEG Yyla TIG Omoieg umdpxel LAomoinon tng mpotunng PLRALOAKNG
(source-compatible). Avtiotpoda umapxel Kot n SuvatoTNTA TPOYPAUHATA TIOU £XOUV
non ypadtel yia StadopeTikéC MAATPOPUES KAl XPNOLLOTIOLOUV TNV TTPoTuTn BLBALOORAKN
va §avA LETAYAWTTLOTOUV YL T CUYKEKPLUEVN UAOTIOLNON.
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Mo tnv uAomoinon Toug, oL BOOIKEC CUVAPTAOELS TNG TPOTUTING BLBALOOBNKNG Yo
eloobdo kal €€obo onwg n printf() kat n gets() ecwTEPKA XPNOLUOTOOUV TIG KANOELG
OUCTAMATOG TIOU TTAPEXEL TO AELTOUPYLKO. AAAEG CUVAPTAOELG, OTIWG YLa TAPASELYUA N
strncpy() ev ekteAouv kamola KARon cUOTANATOG KOABwG SV UTIAPXEL AUTA N AVAYKN.

2.1.3 O6ényol CUOKEUWV KOl EMEKTAON TOU UpPHva

Av Kal oL KANOELG CUOTAMOTOC Kol n mpotumn PBLBALoOnkn mpoodEpouv TOAAEC
UTINPEOCLEC oTa TIpoypappata xproth, dev divouv tn Suvatotnta ylo cuyypadn odnywv
ouokeuwv. KabBwg autd 1o AELTOUPYLIKO CUOTNUA €lval CUUPBATO PE TOUG UTIOAOYLOTEG
IBMPC yla Toug omoioug UTtdpxXouv €KaTOVTASEG TEPLPEPELOKEG CUOKEVEG TIPETEL VAL
TIOPEXEL €vav TPOTO yla Staclvdeon He autéG. To va €Xel OAoug Toug odnyoucg
OUOKEUWV EVOWUATWHUEVOUC KOTA TOV XPOVO UETOYAWTTLONG Sev Ba NTav MPAKTIKO yld
moA\oUG Adyoug. Etol Aoumov, OnMwe o OAA TO AELTOUPYKA CUOCTAHATA TG dLag
KaTnyopiag, UTIAPXEL KNXOVIOHOG Yla $OPTWON Tov 08NYyWwV CUCKEUWY KATA TOV XPOVO
EKTEAEONG €TOL UTIAPXEL Kal €dw. Mo tov okomd autd OAeg oL OleuBuvoelg Ttov
OUVOPTACEWV TOU AELTOUPYLKOU TtOU €ival amapaitnteg yla tov odnyod Unmdpxouv o€ Evav
Tiivaka og pla yvwotr 8€on otnv pvnun tou umoAoylotn.MOAL o 08nyOdC GUOKEUNC
doptwbel amd to clOTNUO OPXELWV KOl EKTEAEOTEL pmopel va ouvdeBel Suvapika pe
QUTEG TLG CUVOPTHOELG KOL OTN CUVEXELD VOl TIG EKTEAECEL. ETOL O TIPOYPAUUATLOTAG TOU
0dnyol CUCKEUWV UMOPEL va ypAdeL TO MPOYypAUUA oAV va ATAV LEPOG TOU TIUPAVA
kaAwvtag omotadnimote ocuvdptnon tou TwupAva. OL odnyol cuokeuwv TPEMEL va
€KTEAOUVTAL OTOV XWPO TOU Tuprva. ETol Aoumov ol 08nyol CUCKEUWY EVOWHOTWVOVTOL
LLE TOV TIUPNVA KOl EKTEAOUVTOL oav va £lval pépog autou.Eva mapadsilypo autol Tou
pUnxaviopou gival o o6nyog Tou mMANKTpoAoylou mou gival PEPOoC auTr¢ tne epyaciag. Ta
avtiotolya apxeia untapxouv otov pakelo Os_keyboardDriver.

MapatnPoUpE EMOPEVWG OTL PECW QUTOU TOU UNXAVIOMOU OXL MOVO UTTOPOUUE va
dnuoupynooupe odnyol¢ CUCKEUWV OAAQ KOl va EMEKTEIVOUPE TN A€ltoupyia Tou
nupnva GopTwVovTag apXela EKTEAECIUOU KWOLKA ELKOVIKWY 08nNywv Tou ekteAolvTal
OTOV XWPO Tou Tupnva. MNa mapadetypa 6o PmopoUCapE Vo EXOULE £Va TETOLO OPXELD
EKTEAEOLUOU KWALKO TO OTIOLO TIEPLEXEL EVOL VEO CUOTNHO OPXELWV KOl VO TO POPTWVOUUE
Katd BOUANGCN OTav UMAPXEL N OVvAykn Yo ovayvwon Kal gyypadn omo €va
anoBbnkeuTikd péco TO omoio Swatnpel ta apxeia Tou of aAutd TO OUOTHUA
apxelwv.Napouolog pnxaviopog umtdpyet kot ota Linuxue ta kernelmodules[27].

2.2 Awenadn xprotn
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Mépa amd TG SUVATOTNTEC MOU TAPEXOVTOL QMO TNV TPOYPAUUATIOTIKY Slemadn
amapaitntn eivat kat n umootnPLEn KAMowwv PBaclkwy AELTOUPYLWV Yyl TOV XPNnoTh.
Xwpig TNV UTapén KAMOLoV BACLKWY TIPOYPOUHATWY OTOV XWPO TOU XPRoTn N UAomoinon
Ba Atav nuiteAng. Ta mpoypappoTa autd av Kat dev elval HEPog Tou mupnAva eivatl
amapaltnta yla tnv umopén plog dtemadng HeETaty Tou XproTtn KoL TOU TUpAva.

To BaoKOTEPO TPOYPAUUA TIOU EKTEAEITOL OTOV XWPO TOU XPAOTN KAl AmOTeAEL
HUEPOC TOU AELTOUPYLIKOU €ival To KEAUPOC UE TO omoio aAAnAeTidpd o XproTng HECW
€VTOAWV. EKTOC ToU KEAUDOUG KATOL ETUTAEOV TIPOYPALUATA OTOV XWPO TOU XPNoTn
€xouv vlomolnBel kal Bswpolvtal PEPOC Tou AettoupykoU.MpOKeLTaL yLa pio UTtnpeoia
(Eva MpOypaUpA TIOU TPEXEL CUVEXWE OTO TOPACKAVLO XWPLG Stemadn xprotn) Kat eivat
unevBuvo va opilel mowa edoappoyr €ival oto TPOOKAVIO. AKOMQ, MEPOG TOU
AeltoupylkoU Bewpeltal kal pia epappoyn MOU KATA TNV €KKivNOn TOU UTIOAOYLOTH
opileL ool odnyol cuokev WV Kal TIoLeg epapUoyEG Ba EeKlvioouV aUTOHATA.

EKTOG TwV edappoywy Tou AeLToupyLlkol £xouv cupumepAndOel Kol KATTOLEC ETUTAEOV
epapuoyéc mou Oev amoteAoUv pEpog Tou. O AOYOG TOU QUTEC Ol £PapPUOYEC
oupnepA\ndOnoav ATav apxKa ylo SOKIHAOTIKOUG OKOToUG (wote va nuaocte BERatot
OTL 0 TupAvag Tou eSUTNPETEL AUTEG TG £DOAPUOYEG €lval AELTOUPYLKOG) Kal oTNV
ouvexeladlatnpnOnkavwote pmopel va yivel pia mo oAokAnpwpévn mopouaciacn tng
epyaociag.

2.2.1 lpappn evtioAwv

H ypapui evtoAwv ovoiyel autopata Katd tnv ekkivnon. Méow NG YPOMMAG
EVIOAWV 0 XPNotng Umopel va ekteAéoel Sladopec evépyeleg. OL TMOPAKATW EVTOAEC
urnootnpilovrtat:

»  echo: Aéyetal wc oplopa eva aAdaplOunTtiko Kal to epdavilel otnv 086vn

»  cls:KaBapilel Tnv 006vn amnod nponyouuevn l00d0. Aev SEXETAL KATIOLO OPLOUA

»  cd:ANAZeL Tov TpéxovTa dakelo. Aéxetal wg oplopa tn Stadpoun (path) tou véou
dakElov

»  Is:Epudaviel 0Aa ta apyeia tou pakéAou Tou SEXETAL WG OpLOUA

»  drvload:Doptwvel Kal EKKIVEL €vav 08nNyd CUOKELVWV. AEXETAL WG OPLOUA TO
ovoua Tou apxeiou Tou 0dnyou

»  fcreate:Anpoupyel éva véo apxelo. AéxeTal wg OpLopa TO GVoa TOU apxeiou

EKTO¢ amd TIC mopamavw VIOAEG UmApXel ¢uolka kot n duvatotnta va
EKKLVI|OOUUE ormoladnmote edpoppoyrn ypadoviac to Ovopd akoAouBoUpevo amo ta
opiopata ou SExeTAL TO TPOYPAUHA Kol BEAoUE va tepdoou e otnv edpapuoyn. Evag
Selktng Mpog Ta oplopoTa QUTA TEPVIETAL OTNV otoifa tng edappoyng Otav auth
doptwvetal otn pvAun. Etol, yla mapddelypa, og Eva mpoypoppa ypauuevo o C otov
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0popO TNG KUPLOG ouvaptnong void _main(char params[]) oto oplopata Oa eixape
npooBacn HEow TNS LETAPANTAG params.

Copg Foshe Snﬂt Re et SLISFE|1D FPoRrei
£

outFirstTry.run
MOUSE . RUN
MOUSE .DRU
MOUSE .ASM
outWorks.run
out_OLD.run
DRIVERS .CAT
MAIN.RUN
START . RUN
F4.TXT
M4 . RUN

CTRL + 3rd button enables mouse IPS: 1632, 164M (M2 UM CAPS  SCRL HD:0-M

Ewkova 2. H ypappr evtoAwv

2.2.2 Mpoypappata Xpriotn

Onwg avadepbnke Kal TIPONYOUUEVWE €KTOG TwV £PapUoywv XPHOTH ToU
OTOTEAOUV HEPOG TOU AELTOUPYLKO,U oUMMEPANPONoavV Kol KATIOEG £POPUOYEC OL
ormoleg dev elval LEPOC TOU AAAA NTAV XPHOLUEG YLO TOV OKOTIO TG Mapousioong Kabwg
KL yloL va TIOPEXOUV Hia TILo OAOKANPWHUEVN €LKOVA TOU cuoTAUaTog. OL edbaplOYES
QUTEG ATAV XPAOLMEG Kal Kotd TNV ¢aon TnG avamtuéng yla SOKLLAOoTIKOUG OKOToUG
oA\ kot ywo eAéyéoupe otnv mpafn mwe alAnAemildpd o mupnvag pe Slddopeg
edappoyEG xpnotn.

H mpwtn epappoyn adopd evav Kelpevoypddo. MmopoU e va TOV KAAEGOUE amo
TNV YPAUUN EVIOAWV YpAPOVTAG TO OVOUO TOU EKTEAECLUOU HE OPLOMO TO OVOUA EVOG
apxetou. O kelpevoypadog eAEyXEL EAV TO apxelo UTTAPXEL KOl EpdaVIlEL TO TIEPLEXOUEVO
TOU otnV 000Vn. ApKETEC KANOEL CUOTAMOTOC e€UTTNPETOUVTAL OO TOV MUPAVA KATA TNV
daon auty ywo avolypo apxeiou, avayvwon, Suvapkn Séopguon pvAUNng kol £€o06o
otnv 0080vn tou Teppatikov. Emewta, n Siepyacia UTAOKAPETAL ylot VO UNV SECUEVEL
TOPOUG HEXPL €va VEO MAVUMA va €pBel otnv oupd. AuTOG O UNXOVIOHOG E€lval
TLAPOKOLOG E TNV oUpd UnvUpdTwy tou WindowsApi. MOAL o xprotng Tng ebapUoyng
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TATAOEL KATowo TANKTPo n Slepyaoia EepmAokapetal kat Stafalel tnv eicodo tou
xpnotn. O xprotng umopet va mhonynOel oto Keipevo pe ta BeAAkLa Tou TANKTPOAoyiou
n Ke ta MARKTpa home, endpageupkaipagedown. H cuunepidopd toug eival mapopola
HE aUTA TWV TIEPLOCOTEPWVY KELEVOYPAPWY. AV yla TTAPASELYLA TIOTHCOUE TO KOUUTTL
home evw 0 KEPOOPOAC BPLOKETOL OTOV MPWTO WN KEVO XOPAKTAPA TNG YPAUUNG TOTE O
KEPOOPOG UETOAKLVEITOL OTNV apXN TNG YPOUMNC. AV OUWC O KEpoopoc Ppiloketal ot
omolodnmote AAO CNUELO TNG YPOUUAG TOTE UETOKLVEITOL OTOV TIPWTO XOPAKTHPA TNG
ypopung. Ta mAnktpa backspace kal delete Slaypddouv Tov apéowE TPONYOULEVO
EMOUEVO Yapaktipa amo tn O€éon Tou KEPOOPA QVILOTOLXQ, EVW TA TANKIPA
EKTUTIWOLUWVY XOPAKTAPWY ELOAYOUV TOV QVILOTOLXO XapaKThpa otn B€on tou Képoopa.
Av To MANKTPO shift elval matnuévo, YIVETAL €l00yWYr TOU OVTIOTOLXOU XOpPOKTHPA.
T€Aog pe to MARKTPO f8 yivetal amobnkeuon Tou apxelou Kal pe To MARKTPOo Esc €€o0do¢
KOl TEPMOTIOMOG TOU Tpoypdppatog. O kewpevoypadog €xel ulomownBel pe tn doun
debopevwy gapbuffer

To O6elTEPO  ONMOVTIKO TIPOYPOUMO TIOU  OUUTEPANdONnKe  elvat TO
Fasm[28]MNpokettal ywa pla epappoyny ovolxtolu KwoIKA YPOUUEVN O OCUUBOALKN
vAwooa ano tov Tomasz Grysztar.To Fasmeival évac cupBolopetadppaotrc. O KwSIKAC
¢ edappoyng xpnolpomolnonke oxebOv auTOUOLOC HE ULIKPEG OAANA ONUOVILIKEC
OAAQYEG, WOTE VA UMOPEL VA EKTEAEOTEL TTAVW O€ AUTO TO AELTOUPYLKO (porting).

O «kewpevoypadog oe ocuvbuoaopo pe tov cupPolopetadpaoty FASM6bivel tnv
duvatotnta otov xpnotn va ypaP el SIKA TOU TTPOYPAMATO Kol 086nyoUG CUGKEUWVY Kol
VQ T LETAYAWTTIOEL TAVW OE AUTO TO AELTOUPYLKO TIPOOHEPOVTAG OLUTOVOLLLAL.
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' .text’ code readable executableF

;Test StartF
P
mov [os_symbols]l, Ox100000F
mov eax, [os_symbolslF
mov eax, [Ox1000001F
mov eax, [eax+361F
mov [addIntGatel, eax :0Oxcc4F

mov eax, [Ox1000001F
mov eax, [eax+721F
mov [PicEoil, eaxF

mov eax, [Ox1000001F
mov eax, [eax+1441F
mov [=endMessagel, eaxF

push Ox3EF
push int_handlerF
push Ox08F

CTRL + 3rd button enables mouse IPS: 1627 0260 [Ba

Ewkova 3. Apxeio pe KWSIKA 0€ CUUBOAKA YAWOOQ OTOV KELUEVOYPADO

2.2.3 ‘Eva OAOKANPWHEVO TTOPASELY QL

Y€ QUTA TNV UTTOEVOTNTA YIVETOL Hia EKTEVECSTEPN OpouUsiocn TNG EPOPUOYNC Ao
TNV TAEUPA TOU XPNOTN KOl TOU TIPOYPOAUUATIOTH €ePApUOYWY HEOW EVOC
OoAOKANpwWHEVOU Tapadelypatog. e auto to mapadslypa Ba ypapoupe kat Oa
HETAYAWTTIOOUHE €vav 08nyO CUCKEUNC VLA TO TIOVTLKL TOU UTTOAOYLOTH.

ApXLKA, HE TNV Xpnon Tou Kelpevoypadou BOa ouviafoupe TO TPOYPOAUMO OF
oUMPBOAK  yAwooa. Itnv  OUVéxelw e Tov  cupPolopetadpaoctriFasmBa
HeTAYAWTTICOUHE TOV 06NnNY6 cuokeung. O 0dnyog Ba Slafalel Tnv eilcodo amod to movtikl
Kot Ba oTéAvel pnvlpaTa OTO AELTOUPYLIKO. TO AEITOUPYLKO HE TN Oe£lpd Tou Ba
ovakateuBuvel Ta pnVOMATA QUTA OTL ekteAoUpevec Olepyaoiec. TEAog Oa
dnuoupynBet pia epappoyn mou Ba Stafalel ta pnvopata autd Kat Ba epdavilet Tig
OUVTETAYUEVEG TOU Képoopa. H edapuoyn aut) Ba pumopouvoe eniong va ypadtel ot
oUMPBoAk yAwooa pe to Fasm. Qotooo yla va €ival mo mAnpng n mapouciaon Ba
vpadtel oe Ckal Ba petayAwttiotel pe 1o GCCota Windowsoe popdr katdAAnAn wote
va TpEEEL 0TO TTAPOV AELTOUPYLKO (crosscompile).

To mpwto PrRpa eivat vo avoiéoupe TOV KELHEVOYpAdO HE TNV EVIOAN
NOTEPAD.RUNA:/MOUSE.ASM amo tn ypappn evtoAwv. Q¢ 6plopa SnAadn mepvape tnv
Sladpopr evoc kevou apxeiou. Katd tnv ekTéEAecn Tou 0 Keldevoypadog pag epdavilet
éva OKO Tou MapdBbupo OTO OmMoilo UMOPOUUE va EMEEEPYAOTOUUE Keipevo. Me 1o
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TANKTPO f11 pmopoUpe va eVOAAAOCCOUUE TO TOPABUpPO TOU €lvol OTO TIPOCKAVLO
epOo0oV £XOUUE IEPLOCOTEPEG ATIO Mo EPOPUOYEC AVOLYTEC.

‘EMelta 0TOV KELUEVOYPAPO CUVIAGOOUE TO MPOYPAUa 0 GUBOALKY YAwooa. To
npoypappo auto Stapalel dteuBuvoelc pvnunG otic omolieg otéAvel dedopéva oto
movtikl. MOALG aviyveUoeL kivnon OTEAVEL €va PAVUPA OTNV OUPA HNVURATWY TOU
AewtoupylkoU. To Aeltoupylkd amo ekel meépa Ba amodaocicel o€ mola i O TIOLEG
Slepyaoiec Ba oteidel To pRvupa. O kKwdkag TG edappoync Bploketal oto apxeio
MOUSE.ASM.

MOALG OAOKANPWOOUUE TNV cUVTAEN TOU TIPOYPAMUATOC amoBnKeVOUUE e TO f8 Ko
HE TO TANKTIPO esc Teppatiloupe TNV €eKTEAECNH TOU Kewdevoypadou. Me tnv
eVTIOANFASM.RUNA:/MOUSE.ASMA:/MOUSE.DRV petayAwttiloupe T0 mpoypappa. To
TPWTO OpLopa eivatl n dtadpopn tou mnyaiou apxeiouv kat to dgVTEPO TO OGVOUA TOU
TLOPOAYOEVOU EKTEAECLUOU apxelou. Av Sev uTtApXEL KATIOLO OAAUA OTOV KWwSLIKA TOTE
oto TéAo¢ NG Swadikaoiac Ba eudaviotel pRvupa smtuxiag evw Stodopetika Ba
eudoviotel KAmolwo HAvVUpa opaApatoc. e mepimtwon odalpato¢ Ba mpémel va
eAéy€oupe Tov tnyaio Kwdika Kot va 510pBwooupE TUXOV CUVTAKTLKA AAOn.

Eav n petayAwttion oAokAnpwOel pe emtuyia to emopevo PBriua Ba sival va
EKKLVI|OOULE TOV 086NnNYy0 GUOKEUNG. Ymapyxouv SU0 TPOTMOL yla va EEKIVOEL 0 0&nyog
oUOKeUNG. O mpwtog Tpomog Ba Atav va pe Tnv eVvioAn drvload. Aéxetal wg dplopa TNV
B€on Tou apxeiou Tou 0dnyol CUOKEUNG. TO HELOVEKTNHA ELvVaL OTL PLE QUTOV TOV TPOTIO
Ba énmpene kABs dopd va €KKLVOULE TOV 08NyO GUOKEUNG. EMOUEVWG QUTOC O TPOTOC
glval xpnowuog povo yla Sokipootikolg okomolG. O Seltepog Tpomog Ba Atav va
Katoxwpnoou e pia eyypadn oto apxeio DRIVERS.CAT pe tn Stadpoun mpog tov 06nyo
OUOKEUNG. Katd tnv ekkivnon tou AeltoupylkoU pio umnpecio exteAeital n omoia
eAEyxeL aUTO TO apxelo yla eyypadeg. MNa kabe eyypadn mou Ppiokel popTwVEL Kal ToV
avtiotolyo 06nyo cUOKeUNC. ETOL HE QUTOV TOV TPOTIO 0 08NYOG CUOKEUNG Ba ekTeAsiTaL
OUVEXELX XWPLC va xpelaletal emepPaon and tov xpnotn kabe popd. QUOLKA PETA TNV
Katoxwpnon TG gyypadrnc oto cuotnua Oa TPEMEL va YIVEL EMAVEKKIVNON ylo va
doptwOei kaBwg MAgov Ba popTwvVETAL UE TNV EKKIVNON TOU UTIOAOYLOTH.

To teleutaio Brupa Oa eival va ypalpoupe €va mpoypappa to onoio Ba dtafacet
arnd tov 06ny06 GUOKEVUWV TNV Kivnon Tou MoVTLIKLoU otoug Suo dfoveg kat Ba epdavilet
N B€on otnv onoia Ba eppaviiotav o Seiktng TOU TOVTIKLOU av UTIHPXE. To TPOYpOUpa
OUTO armoteAel HEPOG TNC epyaciag KoL O TNyoiog KwWOKA¢ TG £PAPUOYAG AUTNC
Bpioketal otov pakeho Os_mouseTest.
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i ﬁ Ecni USER  Copy  Pigte snapshot Reset sUsPEND Poper

A=00000192 Y-=-000001EQ REUTTON

CTRL + 3rd button disables mouse PS5 16203110 [As UM CAPS  SCRL HD:0-N

Ewkova 4. To npdypappa epdavilel TG CUVIETAYUEVEG TOU KEpoopa otnv 00ovn.
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Zupnepaopota

Mo t oxedlaon kat vAomoinon Tou MupAva eivat avaykoia n LeAETN, n oxedlaon Kot
n vAomoinon twv MoAAwV SladopETIKWY UTOCUOTNUATWY Tou. Kamowa amd autd ta
urnocuotApata eivat amholotepa evw AMa eivat laitepa moAumAoka. Mapd tnv
TIOAUTTAOKOTNTA TOUG OHWG, £lval epkT n UAOTOINON AELTOUPYIKWY UTTOGUOTNHATWV
mou &ev meplExouv Aoylkd odpaipoata n keva acdaleiog pe WSiaitepn mpoooyr. To
peyaAUtepo mPOPANUA  wotdco eivat n  aAnAemidpacn peETOEL QAUTWV  TWV
uTocUOTNHATWVY. MNa mapddelypa, oxedov OAa TA UTTOCUCTAMATA €XOUV TNV AVAYKN Vo
XPNOLLOTIOLOUV TN UVAN TOU UTIOAOYLOTH HECOW TOU SLOXELPLOTN UVANG. Tautdxpova, o
SLoXEPLOTAG MvAUNG pmopel va BeAnoel va amoBnkeloel povipa dedopéva HECW TOU
ouoTNUaToG apxeiwv. To oUOTNUO OPXELWV HE TNV OElPA TOU XPNOLUOTIOLEL TOV
Slaxelplot pvnune. Autn n aAAnAemnidpaon HeTafl Twv SL0POPETIKWVUTIOCUOTNUATWY
elval mou Kavel apkeTd SUCKOAN TN SLEKMEPALWON TOU GUVOALKOU €pyou.

EMOMEVWG, TO YEVIKOTEPO CUUMEPACHA KOTA TNV EKTIOVNON TNG Epyaciog eival OtL To
HEyeBOC evog €pyou Sev OXETI(ETAL YPOUULKA LE TOV ATALTOULEVO XpOVOo Slekmepaiwaong
Tou. Ooo auvfavetal n MOAUTTAOKOTNTA amaLteital Sucavaloyo TEPLOCOTEPOC XPOVOG yLa
HeAETN, oxedlaon kol vAomoinon adol akopa Kol pia pikpr) oAAayn n mpooBdrkn oto
€pyo Umopel va emnpealel ToANA SLOPOPETIKA LUEPN TOU.

Eldikotepa yla tn oxebloon Tou muprRva cupnepaivoupe OtL Ba mpéEmeL va. UAOTOLEL
HOVO TIG amapaitnTteg Asttoupyiec mou dev pmopouv va uAomolnBouv o uvPnAotepo
eninedo. OL umolouneg Aettoupyieg Oa mpEmel va UAOTIOLOUVTAL OO TPOYPAUUATA N
BBALOOAKEC OTOV XWPO TOU XPHoTh. AUTA T TIPOYPAUHATA E(VaL OTNV ouacia EMEKTAON
TOU AELTOUPYLKOU WOTO00 KABwWG eKTEAOUVTAL OTOV XWPO TOU XPROTNn TUXOV amotuxia
Toug 6ev Ba emnpedosl OAOKANPO TO CUOTNHO KAVOVTAC TO £TOL TIEPLOCOTEPO AVOEKTIKO
ota dtadopa oPpAALOTO TIOU UMOPEL VA TTOPOUCLACTOUV.

MoA\ég erumAéov Suvatotnte¢ Ba pmopovoav va MPooTeOoUV o0 PEAAOVTIKEC
ekOOOELG, €MEKTEIVOVTAC TN AELTOUPYLKOTNTA TOU TUPRVA. YTTAPXOUV KATIOLEG BACLKEG
Aewtoupyieg oL omoieg Oa pmopovcav va ocupmepAndBolv kal TApa TOAAEG
deutepelovoEg.

H mpwtn Paowkn Aettoupyia elval n ogAibomoinon KoL O ELKOVIKOG XWPOG
SleuBuvoewv. OL olkoyEvela emefepyaoTwV X86 umootnpilel autég Tig Suvatotntes. Mia
OKOMOL ONUavTk Tpoodnkn mou 6Oa pmopoloes va yivel eival n umootnplén
TIOAUVNOTIKWY £dapupoywyv. Mall pe tnv unootnpEn moAuvnuatikwy epapuoywv Ba
Atav TOAU xpAowun kat Suvatotnta umootnpng moAamlwv emnefepyactwyv R
TMoAuTUpNVwWY Tout. OAoL oL oUyxpovolL €MEEEPYAOTEG TIG OLKOYEVELOGX86 elval
moAurntupnvol. QoTOo0 To MOPOV AELTOUPYLKO a€LOTIOLEL LOVO €vav armo Toug SLaBEatpuoug
TIUPNVEG.
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ANnN pia Baowkn mpocBnkn Ba ntav n vAomoinon ypadikou meptBarlovtoc xprotn.
H epappoyn £xel oxedlootel £T0l WOTE 0TO PUEAAOV VA UMOpPEL va uTtootnpiéel ypadiko
niepBAAoV e EAAXLOTEG AAAQYEG.

Yrnidpxouv puoikd Kot oANEG AAAEG PooBrKeG ou Ba umopoucav va uAomolnBouv
OMWC Yyl TopAadelypa  xpnoteg, Olkalwpato Xpnotn, Kpumrtoypadnon bSilokou,
Slaxelplotng Stepyactwy Kat urtootnplénUEFI katd tnv ekkivnon.

30



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

BiBAloypadia

[1] Karl-Bridge-Microsoft et al., «PE Format,» docs.microsoft.com, 23 June 2022.
[HAektpovikd]. Available: https://docs.microsoft.com/en-us/windows/win32/debug/pe-
format#tmachine-types. [[pocBaon 22 August 2022].

[2] Gerald Pfeifer et al., "x86 Function Attribute," https://gcc.gnu.org, 14 November
2019. [Online]. Available: https://gcc.gnu.org/onlinedocs/gcc-7.5.0/gcc/x86-Function-
Attributes.html#x86-Function-Attributes. [Accessed 20 August 2022].

[3] Richard M. Stallman et al, «Status of Supported Architectures from Maintainers'
Point of View,» https://gcc.gnu.org, 28 July 2021. [HAektpoviko]. Available:
https://gcc.gnu.org/onlinedocs/gcc/x86-Options.html. [MpdooBacn 24 August 2022].

(4] Simon Tatham, et al, «<nasm,» nasm.us, [HAektpovikd]. Available:
https://www.nasm.us. [[MpdcoBacn 3 September 2022].

[5] 8bittree, «Why does BIOS operate in 16-bits instead of 32/64-bits?,»
superuser.com, 18 October 2022. [HAektpovikd]. Available:
https://superuser.com/questions/988308/why-does-bios-operate-in-16-bits-instead-of-
32-64-bits. [MpooPacn 13 September 2022].

[6] A. S. Mutschler, «Debugging Embedded Applications,» semiengineering.com, 10
November 2021. [HAektpoviko]. Available: https://semiengineering.com/debugging-
embedded-applications/. [MpdoBaon 24 August 2022].

[7] Tim Butler,et al, «Bochs,» bochs.sourceforge.io, [HAektpovikd]. Available:
https://bochs.sourceforge.io. [[p6cBacn 8 September 2022].

[8] HHD Software Ltd, «Free Hex Editor Neo,» HHD Software Ltd, [HAektpoviko].
Available: https://www.hhdsoftware.com/free-hex-editor. [pocBacn 29 August 2022].

[9] w77, «ImDisk Toolkit,» [HAektpoviko]. Available:
https://sourceforge.net/projects/imdisk-toolkit/. [MpocBoon 26 August 2022].

[10] Richard M. Stallman et al., «Option Summary,» gcc.gnu.org, [HAektpovikod].
Available: https://gcc.gnu.org/onlinedocs/gcc/Option-Summary.html. [MpdcBaon 24
Ausugst 2022].

[11] M. Petch, «Linking a file using Id to output a binary file gives error in OS
developmen,» stackoverflow.com, 20 May 2019. [HAektpovikd]. Available:
https://stackoverflow.com/questions/37344575/linking-a-file-using-ld-to-output-a-
binary-file-gives-error-in-os-development. [pocBaon 28 August 2022].

[12] Sandra A. Moore, et al., «Red Hat Enterprise Linux 4: Reference Guide Chapter 1.
Boot Process, Init, and Shutdown,» web.mit.edu, [HAektpoviko]. Available:

31



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

https://web.mit.edu/rhel-doc/4/RH-DOCS/rhel-rg-en-4/s1-boot-init-shutdown-
process.html. [MpocBaon 30 August 2022].

[13] Jhawthorn,et al., «System Initialization (x86),» wiki.osdev.org, 23 November 2020.
[HAektpovikd]. Available: https://wiki.osdev.org/System_Initialization_(x86).
[MpooBaon 30 August 2022].

[14] R. D. Brow, «The x86 Interrupt List,» cs.cmu.edu, 28 February 2022. [HAekTtpoVvIKO].
Available: http://www.cs.cmu.edu/afs/cs.cmu.edu/user/ralf/pub/WWW/files.html.
[MpooBaon 30 August 2022].

[15] Anog,et al., «A20 Line,» wiki.osdev.org, 13 January 2007. [HAektpoviko]. Available:
https://wiki.osdev.org/A20_Line. [MpooBaocn 30 August 2022].

[16] Intel® 64 and 1A-32 Architectures Software Developer’s Manual, Intel, pp. 3-6 - 3-10,
01 April 2022. [HAektpoviko]. Available:
https://www.intel.com/content/www/us/en/developer/articles/technical/intel-
sdm.html. [MpooBaocn 3 September 2022].

[17] Intel® 64 and IA-32 Architectures Software Developer’s Manual Volume 3, Intel pp.
2-1-2-4, 2-12, [HAextpoviko]. Available:
https://www.intel.com/content/www/us/en/developer/articles/technical/intel-
sdm.html. [MpdoBacn 03 September 2022].

[18] A.S. Tanenbaum, «Alaxeiplon pvnung,» og Zuyypova Asitoupyikd cuotiuata, 3rd
ETUW., Apotepvtap, KAelbaplBpuog, 2008, pp. 227-309.

[19] Intel, «Intel® 64 and IA-32 Architectures Software Developer’s Manual pp. 3-5,»
[HAektpoviko]. Available:
https://www.intel.com/content/www/us/en/developer/articles/technical/intel-
sdm.html. [MpdoBaocn 5 September 2022].

[20] Abraham Silberschatz,Peter Baer Galvin,Greg Gagne, AsttoupywKa Zuctiuata, 2nd
emy., New Haven: lwv, 2005, p. 385.

[21] Abraham Silberschatz,Peter Baer Galvin,Greg Gagne, AeLtoupywKa cuotiuata, 2nd
gm., New Haven: lwv, 2005, pp. 661-666.

[22] Intel, «Calls to Other Privilege Levels pp.6-7 6-8,» [HAektpoviko]. Available:
https://www.intel.com/content/www/us/en/developer/articles/technical/intel-
sdm.html. [MpdoBaon 12 September 2022].

[23] A. IWAYA, «Why Do x86 CPUs Only Use Two Out of Four “Rings”?,» howtogeek.com,
22 April 2016. [HAektpoviko]. Available: https://www.howtogeek.com/251081/why-do-
x86-cpus-only-use-two-out-of-four-rings/. [pooBacn 10 September 2022].

[24] Jamie Hanrahan, «Why do x86 CPUs only use 2 out of 4 rings?,» superuser.com, 12
April 2016. [HAektpovikd]. Available: https://superuser.com/questions/1063420/why-

32



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

do-x86-cpus-only-use-2-out-of-4-rings. [pooBacn 10 September 2022].

[25] Ineo, et al., «System Calls,» wiki.osdev.org, 11 March 2007. [HAekTtpoVvIKO].
Available: https://wiki.osdev.org/System_Calls. [pooBacn 12 September 2022].

[26] GrantMeStrength, et al., «API Index for desktop Windows applications,»
learn.microsoft.com, 28 April 2021. [HAektpoviko]. Available:
https://learn.microsoft.com/en-us/windows/win32/apiindex/api-index-portal.
[MpooBaocn 14 September 2022].

[27] Lahwaacz, et al., «Kernel module,» wiki.archlinux.org, 23 September 2015.
[HAektpovikd]. Available: https://wiki.archlinux.org/title/Kernel_module. [MpocBaocn 18
September 2022].

[28] T. Grysztar, «flat assembler,» flatassembler.net, [HAektpovikd]. Available:
https://flatassembler.net. [MpdoBaon 18 September 2022].

33



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

Noapaptnpa Kwdika

Apxelo: 64bitDivision.c

https://www.cs.usfca.edu/~benson/cs326/pintos/pintos/src/lib/arithmetic.c

https://www.cs.usfca.edu/~benson/cs326/pintos/pintos/LICENSE
Copyright (C) 2004, 2005, 2006 Board of Trustees, Leland Stanford

Jr. University. All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION

OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

A few individual files in Pintos were originally derived from other

projects, but they have been extensively modified for use in Pintos.

The original code falls under the original license, and modifications
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for Pintos are additionally covered by the Pintos license above.

In particular, code derived from Nachos is subject to the following

license:

/* Copyright (c) 1992-1996 The Regents of the University of California.

All rights reserved.

Permission to use, copy, modify, and distribute this software
and its documentation for any purpose, without fee, and
without written agreement is hereby granted, provided that the
above copyright notice and the following two paragraphs appear

in all copies of this software.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO

ANY PARTY FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OF THIS SOFTWARE
AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA

HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS ON AN "AS IS"
BASIS, AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATION TO
PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR
MODIFICATIONS.

*/

#include "type.h"

/* On x86, division of one 64-bit integer by another cannot be

done with a single instruction or a short sequence. Thus, GCC
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implements 64-bit division and remainder operations through
function calls. These functions are normally obtained from
libgcc, which is automatically included by GCC in any link

that it does.

Some x86-64 machines, however, have a compiler and utilities
that can generate 32-bit x86 code without having any of the
necessary libraries, including libgcc. Thus, we can make

Pintos work on these machines by simply implementing our own
64-bit division routines, which are the only routines from

libgcc that Pintos requires.

Completeness is another reason to include these routines. If
Pintos is completely self-contained, then that makes it that

much less mysterious. */

/* Uses x86 DIVL instruction to divide 64-bit N by 32-bit D to
yield a 32-bit quotient. Returns the quotient.
Traps with a divide error (#DE) if the quotient does not fit
in 32 bits. */

static inline uint32_t

divl (uint64_t n, uint32_t d)

{
uint32_t nl =n>>32;
uint32_tn0 =n;

uint32_taq,r;
__asm ("divl %4"
: ll:dll (r)' ||:all (q)

:"0" (n1), "1" (n0), "rm" (d));

return g;
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/* Returns the number of leading zero bits in X,
which must be nonzero. */

static int

nlz (uint32_t x)

{

/* This technique is portable, but there are better ways to do
it on particular systems. With sufficiently new enough GCC,
you can use __ builtin_clz() to take advantage of GCC's
knowledge of how to do it. Or you can use the x86 BSR
instruction directly. */

intn=0;

if (x <= OXOOOOFFFF)

{
n+=16;
X <<= 16;
}
if (x <= OXOOFFFFFF)
{
n+=3§;
X <<= 8§;
}
if (x <= OXOFFFFFFF)
{
n += 4,
X <<=4;
}
if (x <= OX3FFFFFFF)
{
n+=2;

X <<=2;
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}
if (x <= OX7FFFFFFF)
n++;

return n;

}

/* Divides unsigned 64-bit N by unsigned 64-bit D and returns the
quotient. */
static uint64_t
udivb4 (uint64_t n, uint64_t d)
{
if ((d>>32)==0)
{

/* Proof of correctness:

Let n, d, b, n1, and n0 be defined as in this function.

Let [x] be the "floor" of x. Let T=b[n1/d]. Assumed

nonzero. Then:

[n/d] =[n/d]-T+T

=[n/d-T]+T by (1) below
=[(b*nl+n0)/d-T]+T by definition of n
=[(b*n1+n0)/d-dT/d] +T
=[(b(n1-d[n1/d]) + n0)/d] + T
=[(b[n1 % d] + n0)/d] + T, by definition of %

which is the expression calculated below.

(1) Note that for any real x, integer i: [x] +i =[x +i].

To prevent divl() from trapping, [(b[n1 % d] + n0)/d] must

be less than b. Assume that [n1 % d] and nO take their

respective maximum valuesofd-1and b - 1:

[(b(d-1)+(b-1))/d]<b
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<=>[(bd-1)/d]<b
<=>[b-1/d]<b

which is a tautology.

Therefore, this code is correct and will not trap. */
uinté4_t b =1ULL << 32;
uint32_t nl=n>>32;
uint32_tn0=n;

uint32_tdo=d;

return divl (b * (n1 % dO) + n0, dO) + b * (n1 / dO);
}
else
{
/* Based on the algorithm and proof available from
http://www.hackersdelight.org/revisions.pdf. */
if (n<d)
return O;
else
{
uint32_tdl=d>>32;
ints =nlz (d1);
uint64_t g =divl (n>>1, (d <<s) >>32)>>(31-s);
returnn-(g-1)*d<d?qg-1:q;
}

/* Divides unsigned 64-bit N by unsigned 64-bit D and returns the
remainder. */
static uint32_t

umod64 (uint64_t n, uint64_t d)
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{

return n - d * udive4 (n, d);

}

/* Divides signed 64-bit N by signed 64-bit D and returns the
quotient. */

static int64_t

sdive4 (int64_t n, int64_t d)

{
uinte4_tn_abs=n>=07? (uint64_t) n: -(uint64_t) n;
uinté4_td abs=d>=07? (uint64_t) d: -(uint64_t) d;
uint64_t g_abs = udive4 (n_abs, d_abs);
return (n<0)==(d < 0) ? (int64_t) q_abs : -(int64_t) q_abs;

}

/* Divides signed 64-bit N by signed 64-bit D and returns the
remainder. */

static int32_t

smod64 (int64_t n, int64_t d)

{
return n - d * sdivé4 (n, d);

}

/* These are the routines that GCC calls. */

long long __ divdi3 (long long n, long long d);
long long __moddi3 (long long n, long long d);
unsigned long long __udivdi3 (unsigned long long n, unsigned long long d);

unsigned long long __umoddi3 (unsigned long long n, unsigned long long d);

/* Signed 64-bit division. */

long long
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__divdi3 (long long n, long long d)
{
return sdive4 (n, d);

}

/* Signed 64-bit remainder. */

long long

__moddi3 (long long n, long long d)
{

return smod64 (n, d);

}

/* Unsigned 64-bit division. */
unsigned long long
__udivdi3 (unsigned long long n, unsigned long long d)

{

return udivé4 (n, d);

}

/* Unsigned 64-bit remainder. */
unsigned long long
__umoddi3 (unsigned long long n, unsigned long long d)

{

return umod64 (n, d);

}
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Apxelo: contexSwitch.asm

[BITS 32]

global contexSwitch

global _emptyStack

extern _shedule

extern _saveKrnlStck ;save esp of the running procces in its pcb(procces code bkock)
extern _loadKrnlStck

EXTERN _PicEoi

%define PIT_IRQ O

extern _sysWait ;if no procces is ready then iret and sysWait

contexSwitch:
pop dword [returnAdd] ;move return address out of the stack before change stack
jmp saveState

shedule: call _shedule

jmp loadState

return: push dword [returnAdd]
ret

saveState:
pushad

42



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

push esp
call _saveKrnlIStck

add esp, Ox4

jmp shedule

loadState:
call _loadKrnlStck
cmp eax, 0

jne startNextTask

;this works
;push PIT_IRQ
;call _PicEoi
;add esp, 0x18

;imp _sysWait

;mov esp, emptyStack+32
;popad ;??

;push ss

;push dword _emptyStack+32
mov esp, _emptyStack+1020
pushfd

push 0x8

push _sysWait

;push cs

;push _sysWait

jmp return
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startNextTask: mov esp, eax

popad

jmp return

returnAdd:  dd 0x00

_emptyStack: TIMES 256 DD 0x00
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Apxelo: createProcces.c

#include "createProcces.h"
#include "memory.h"
#include "stdiok.h"
#include "kernelHeap.h"
#include "file.h"

#include "pe.h"

#include "ProcCondition.h"
#include "gui.h"

#include "pic.h"

int kkk;

extern pcbNode *readyProccesQueue, *currentProcces, *readyProccesQueueTail,
*blockedProccesQueue; /**??exter in header*/

cond_t cond_emtpyQueue; ///??

static pcbNode* newPcb(void)

{
pcbNode *pchb = NULL;

if( (pcb = kmalloc(sizeof(pcbNode)) ) == NULL)

return NULL;

if(readyProccesQueue == NULL)

readyProccesQueue = readyProccesQueueTail = pcb;
else
{

readyProccesQueueTail->next = pcb;

readyProccesQueueTail = readyProccesQueueTail->next;
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readyProccesQueueTail->next = NULL;

return pcb;

static dword loadProcces(const char *exepath, proc_mem_regions *reg, pcbNode *newProc,
const char *params)

{
dword entry = 0;
pcbNode *temp = currentProcces;

currentProcces = newProc; /*set temporarily new procces as current procces to make memory
allocation calls*/

const size_t stackSz = 10, kstackSz = 10;
byte* procParams = NULL;

inti, j;

/*Improve: createProccesCatalog take as argument a pcbNode */
newProc->pageCat.count = 1;
if((newProc->pageCat.catalog = createProccessCatalog()) == NULL)

return 1;

loadProcFromDisk(exepath, &entry, 0);

reg->entry = (void*) entry;

reg->stack = (byte*) ScMemAlloc(stackSz, 0, ALLOC_MODE_ANY_ADD, 0);

if(reg->stack == NULL)

return 1;

procParams = (byte *) ScMemAlloc(1, 0, ALLOC_MODE_ANY_ADD, 0);
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if(procParams == NULL)

return 1;

//ScMemAilloc(1, 0, ALLOC_MODE_ANY_ADD, 0);

memcpy(params, procParams, strlen(params) );

procParams[strlen(params)] = "\0';

*((dword*) ( reg->stack + ((stackSz * PAGE_FRAME_SIZE) - sizeof(dword) ))) = procParams;

reg->stacksize = stackSz;

//reg->stack += (stackSz * PAGE_FRAME_SIZE) - sizeof(dword); /*esp initialized at the */

reg->kstack = (byte*) ScMemAlloc(kstackSz, 0, ALLOC_MODE_ANY_ADD, 0);

if(reg->kstack == NULL)

return 1;

//printk("procparams %x\n", (dword) reg->stack + ((reg->stacksize * PAGE_FRAME_SIZE) ) );

//for(i = 0; i<20000000; i++); ///??? Error when delay

//kkk++;

//if(kkk == 3){ __asm volatile("cli;"); printk("%x", reg->stack); while(1);}

reg->kstacksize = kstackSz;

currentProcces = temp;

return O;

#define KERNEL_SPACE_EFALGS 0x216
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#define KERNEL_CODE_SEGMENT 0x08
#define USER_CODE_SEGMENT 0x23
#define USER_DATA_SEGMENT 0x1B
static void initStack(proc_mem_regions *reg, pcbNode *newProc)
{
/*initialize stacks and set esp and kernelEsp in pcbNode*/

newProc->esp0 = (dword) (reg->kstack + ((reg->kstacksize * PAGE_FRAME_SIZE) -
sizeof(dword)));/*esp initialized at the bottom of the stack*/

newProc->esp = newProc->esp0 - 52 + 4; /*iret + pushad bytes*/

(*((dword*)newProc->esp0 )) = USER_DATA_SEGMENT;

(*((dword*)(newProc->esp0 - 4) )) = (dword) reg->stack + ((reg->stacksize *
PAGE_FRAME_SIZE) - sizeof(dword) - 4 );

(*((dword*)(newProc->esp0 - 8) )) = KERNEL_SPACE_EFALGS;
(*((dword*)(newProc->esp0 - 12) )) = USER_CODE_SEGMENT;

(*((dword*)(newProc->esp0 - 16) )) = (dword) reg->entry;

//printk("esp: %x\n", newProc->esp);
//printk("esp0: %x\n", newProc->esp0);
//while(1);

/*add a child node to the current procces's list*/

static void pcbAddChild(pcbNode *newProc)

{
childProccesNode *newChildNode = NULL;

if(currentProcces != NULL)

{
if(currentProcces->childPidListHead == NULL)

{
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currentProcces->childPidListHead = kmalloc(sizeof(childProccesNode)); /*Not checking if
kmallod fails*/

currentProcces->childPidListHead->next = NULL;

}

else{
newChildNode = kmalloc(sizeof(childProccesNode));
newChildNode->next = currentProcces->childPidListHead;

currentProcces->childPidListHead = newChildNode;

currentProcces->childPidListHead->hasReturn = false;
currentProcces->childPidListHead->pid = newProc->pid;

currentProcces->childPidListHead->pcb = newProc;

static dword createPid(void)

{
static dword pid = 1;

return pid++;

static void initPcb(pcbNode *newProc)

{

newProc->state = ready;
newProc->pid = createPid();
newProc->pType = P_TYPE_BACKGROUND;

newProc->videoBuffer = NULL;

init_condition(&newProc->msgQueue.cond_emtpyQueue); ///???
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newProc->msgQueue.first = newProc->msgQueue.last = 0;

if(currentProcces != NULL)

{
newProc->parentPcb = currentProcces;
newProc->parentPid = currentProcces->pid;
pcbAddChild(newProc);

}

else{
newProc->parentPcb = NULL;

newProc->parentPid = 0;

newProc->childPidListHead = NULL; /*new procces has no childs yet*/

dword removeMessageFromProc(pcbNode *proc, proccesMsg *msg)

{
dword ret, first = (proc->msgQueue.first + 1) % MSG_QUEUE_SIZE;

if( proc->msgQueue.first == proc->msgQueue.last )
return OXFFFFFFFF; /**queue is empty*/
__asm volatile("cli;");
ret = msg->msg = proc->msgQueue.procMsg|first].msg;
msg->param = proc->msgQueue.procMsglfirst].param;
msg->msgType = proc->msgQueue.procMsg[first].msgType;

proc->msgQueue.first = first;

__asm volatile("sti;");

return ret;
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dword ScgetMessage(proccesMsg *msg) /**??File.c*/

{

dword ret;

//__asm volatile("cli;");

while( (ret = removeMessageFromProc(currentProcces, msg)) == OXFFFFFFFF
JcondWait(&currentProcces->msgQueue.cond_emtpyQueue); /**??block Proccess*/

//_asm volatile("sti;");

return ret;

bool addMessageToProc(pcbNode *proc, proccesMsg *msg)
{
dword last = (proc->msgQueue.last + 1) % MSG_QUEUE_SIZE;

if( last == proc->msgQueue.first )

proc->msgQueue.first = (proc->msgQueue.first + 1) % MSG_QUEUE_SIZE; /**overwrite
oldest message*/

proc->msgQueue.last = last;

proc->msgQueue.procMsg[last].msg = msg->msg;

proc->msgQueue.procMsg[last].msgType = msg->msgType;

proc->msgQueue.procMsg|last].param = msg->param;

cond_signal(&proc->msgQueue.cond_emtpyQueue);

return true;

51



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

/**remove also blocked procces queue*/

void sendMessage(proccesMsg *msg)

{

pcbNode *temp, *curr = readyProccesQueue;

while(curr = NULL)

{

if(curr->pType !=P_TYPE_GUI || guiProcceses.nodes[guiProcceses.curr] == curr)

addMessageToProc(curr, msg);

curr = curr->next;

curr = blockedProccesQueue;
while(curr = NULL)

{
temp = curr;

curr = curr->next;

if(temp->pType != P_TYPE_GUI || guiProcceses.nodes[guiProcceses.curr] == temp)

addMessageToProc(temp, msg);

dword SccreateProcces(const char *exepath, const char *params)

proc_mem_regions reg;

byte isPitRunning = islrqPitEnable();

if(isPitRunning)
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PicSetlrgMask(0);
//if(kkk == 4){__asm volatile("cli;"); printk("kkk=%x", kkk); while(1);}

pcbNode *newProc = newPcb();

if(newProc == NULL)

return 1;

if(loadProcces(exepath, &reg, newProc, params) !=0)
{

///??release memory and exit

__asm volatile("cli;");

while(1);

return 1;

//kkk++; if(kkk == 8){__asm volatile("cli;"); printk("kkk=%x", kkk); while(1);}
initStack(&reg, newProc);
initProcFile(newProc);

initPcb(newProc);
//printk("%x\n",(dword)(*((dword*)newProc->esp0 - 8)) );
//printk("%x", (dword)(*(dword*)(newProc->esp + 48)) );

//while(1);

if(isPitRunning)

PicClearlrgMask(0);

return O;
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dword ScsetActiveProc(dword procHndl)

{

guiNext(currentProcces);

return O;

dword ScsetProcProperties(dword procDescr)
{
if(currentProcces == NULL)

return 0;

if( !procGuilnit(currentProcces) )

return O;

currentProcces->pType = P_TYPE_GUI;
guiNext(currentProcces); ///?? guiNext set focus on this process

return 1;

void addDriver(const char *exepath)///?? remove driver
{for(size_t i=0; i <99999999; i++);

void (*dMain)(void) = NULL;

dword entry = 0;
kkk = 0;

loadProcFromDisk(exepath, &entry, 1);

dMain = entry;

dMain();

//__asm volatile("cli;"); printk("%s", exepath);while(1);
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dword ScLoadDriver(const char *driverpath)

{
addDriver(driverpath);
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Apxelo: criticalError.c

#tinclude "criticalError.h"
#include "vga.h"

#include "type.h"

void criticalError(const char msg([], dword errorAdd)

{
size_ti;
const char CritErrMsg([] = "CRITICAL ERROR:";
const char prom[] = "Please Restart the system";
const size_t CritErrMsgSize = sizeof(CritErrMsg), promSize = sizeof(prom);

const char symbolTable[] = {'0', '1', '2','3",'4','5", '¢6','7", '8, '9", 'A", 'B', 'C', 'D", 'E', 'F'};

setCursorPosition((word) 0, (word) 0);

for(i=0; i< (size_t)(80*25) ; i++)
printChar(' ', Ox1F);

setCursorPosition((word) 0, (word) 0);

for(i = 0; i < CritErrMsgSize; i++)

printChar(CritErrMsg([i], Ox1F);

setCursorPosition((word) 24, (word) 0);

for(i=0; i< promSize ; i++)

printChar(prom[i], Ox1F);

setCursorPosition((word) 9, (word) 0);

for(i = sizeof(dword)* 8; i>0; i-=4)
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printChar(symbolTable[(errorAdd >> (i - 4)) & OxOF], Ox1F);

setCursorPosition((word) 10, (word) 0);

i=0;
while(msgl[i] !="\0' && i < (size_t)800)
{

printChar(msg[i], Ox1F);

i++;

’

disableCursor();

__asm volatile("cli;");

__asm volatile("hlt;");
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Apxelo: destroyProccess.c

#include "destroyProccess.h"
#include "memory.h"
#include "stdiok.h"

#include "kernelHeap.h"

extern pcbNode *currentProcces, *readyProccesQueue, *blockedProccesQueue,
*readyProccesQueueTail;

static childProccesNode* getChildNode(childProccesNode *head)

{

childProccesNode *curr = head;

while(curr != NULL)
{
if(curr->pid == currentProcces->pid)

return curr;

curr = curr->next;

return NULL;

void unblockProccess(pcbNode *pcb) /**??*/

{

pcbNode *curr = blockedProccesQueue, *prev = NULL,;

pcb->state = ready;

/*find pcb of blocked proces in blockedProccesQueue and remove it*/

while(curr != NULL && curr != pcb)
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prev = curr;

curr = curr->next;

if(curr == NULL)

return;

if(curr == pcb)
{
if(prev = NULL)
prev->next = pcb->next;
else

blockedProccesQueue = blockedProccesQueue->next;

/*add pcb to readyProccesQueueTail*/

if( readyProccesQueueTail != NULL)

{ //printk("123\n");
readyProccesQueueTail->next = pcb;
pcb->next = NULL;

readyProccesQueueTail = pcb;

else

//printk("read proc\n");

readyProccesQueue = readyProccesQueueTail = pcb;

pcb->next = NULL;
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static void updateParentinformation(pcbNode *pcb, int ret)

{
childProccesNode *prntChild = NULL;

if(pcb->parentPcb != NULL)

{
if(pcb->parentPcb->state == blocked)
{
unblockProccess(pcb->parentPcb);
}

if( (prntChild = getChildNode(pcb->parentPcb->childPidListHead)) == NULL)

return;

prntChild->hasReturn = true;

prntChild->retVal = ret;

static void freeChildList( childProccesNode *head)

{

childProccesNode *temp, *curr = head;

while(curr != NULL)

{
curr->pcb->parentPid = 0;
curr->pch->parentPcb = NULL;
temp = curr;
curr = curr->next;

kfree(temp);
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static void freePcb(void)

{

if(currentProcces != NULL && currentProcces == readyProccesQueue)

{

readyProccesQueue = readyProccesQueue->next;

if(readyProccesQueue == NULL)
readyProccesQueueTail = NULL;

kfree(currentProcces);

currentProcces = NULL;

void ScdestroyProcces(int ret)///exitProcess is better

{

if(currentProcces != NULL)

{

procGuiDestroy(currentProcces);
destroyProccesCatalog();
updateParentIinformation(currentProcces, ret);
freeChildList(currentProcces->childPidListHead);

freePchb();

__asm volatile("int $32;");

Apxelo: device.c
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ttinclude "device.h"
#include "string.h"
#tinclude "stdiok.h"

ttinclude "volume.h"

device devices[MAX_DEV_SUPPORTED];

int addDevice(const char* deviceld, const char* deviceName, byte devType, operations *op)

{

size_ti=0;

while(i < MAX_DEV_SUPPORTED && devices][i].type != NO_DEVICE)
i++;
if(i >= MAX_DEV_SUPPORTED)

return NO_FREE_SLOT_FOR_DEVICE;

strncpy(devices[i].deviceld, deviceld, MAX_ID_STRING - 1);
devices[i].deviceld[MAX_ID_STRING - 1] = "\0’;
strncpy(devices[i].deviceName, deviceName, MAX_NAME_STRING - 1);

devices]i].deviceld[ MAX_NAME_STRING - 1] = '\0';

devices[i].type = devType;

devices|i].op.getSize = op->getSize;
devices|i].op.read = op->read;
devices[i].op.write = op->write;
devices|i].op.fopen = op->fopen;
devices[i].op.fcreate = op->fcreate;

devices[i].op.fseek = op->fseek;
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devices[i].op.fclose = op->fclose;
devices[i].op.fexists = op->fexists;

devices[i].op.list_dir = op->list_dir;
if(devicesli].type == STORAGE)
{

strcpy(devices[i].pathld, "storage");

inttostr(i, 10, devices[i].pathld);

volumeSearch(devices[i].pathld); ///??this is very temp!!!

return i;

Apxelo: exeptions.c
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#include "exeptions.h"
#include "stdio.h"

#include "io.h"

#include "registers.h"
#include "vga.h"

#include "criticalError.h"
#include "procScheduler.h"
#include "interupts.h"

#tinclude "stdiok.h"

extern pcbNode *currentProcces;

static void write(dword val)

{
const char symbolTable(] = {'0', '1', '2','3', '4','5','¢', '7', '8', '9', 'A", 'B', 'C", 'D", 'E', 'F'};
size_ti;

byte *pos = (byte*)0xb8000;

for(i = sizeof(dword)* 8; i>0; i-=4)
{
*pos = symbolTable[(val >> (i - 4)) & OxF];

pos += 2;

void pause_system(char *mes )

{

__asm("cli;");
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printk(mes);

while(1);

INTR_HNDL void divZeroEx(struct interrupt_frame *frame)
{

printk("cs:%x eip:%x flags:%x ss:%x esp:%x \n", (dword) frame->cs, (dword) frame->ip,
(dword) frame->flags, (dword) frame->ss, (dword) frame->sp);

pause_system("\nError: div with 0!'\n");
/*if(currentProcces != NULL)

{

//write to a file the error

exitPorcces(255); // 255 is random

else

//panic();
¥/

INTR_HNDL void debugEx(struct interrupt_frame *frame)

{
//print info and return if defined debug

//if ndef debug return

pause_system("Debug exception\n");

/*nmi handler should be placed here*/

/*Accesed from user mode*/
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INTR_HNDL void breakpointEx(struct interrupt_frame *frame)

{
//if in user mode
//check if current procces has install a breakpoint handler and execute it
//else return

pause_system("Breakpoint excetpion\n");

/*Accesed from user mode*/

INTR_HNDL void overflowEx(struct interrupt_frame *frame)

{
//if current procces has install an overflow handler and call it
//else return

pause_system("Error: overflow\n");

/*Accesed from user mode*/

INTR_HNDL void boundEx(struct interrupt_frame *frame)

{
//if current procces has install a bound exception handler and call it
//else return

pause_system("Error: bound exception\n");

INTR_HNDL void invalodOpCodeEx(struct interrupt_frame *frame)
{

//terminate the procces and notify the user

//if in kernel mode panic();

//printf("Cs: %x Ip: %x Eflags: %x\n", (dword)frame->sp, (dword)frame->ip, (dword)frame-
>flags);

printk("cs:%x eip:%x flags:%x ss:%x esp:%x \n", (dword) frame->cs, (dword) frame->ip,
(dword) frame->flags, (dword) frame->ss, (dword) frame->sp);

pause_system("Error: invalid opcode\n");
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INTR_HNDL void deviceNotAvailEx(struct interrupt_frame *frame)
{

//terminate the procces and notify the user

//if in kernel mode panic();

pause_system("Error: device not available\n");

//error_code is always zero
INTR_HNDL void doubleFaultEx(struct interrupt_frame *frame, dword error_code)
{

//try to terminate the procces and notify the user

//if in kernel mode panic();

pause_system("Error: double falt exception!\n");

INTR_HNDL void coprocessorOverrunEx(struct interrupt_frame *frame)
{

//terminate the procces and notify the user

//if in kernel mode panic();

pause_system("Error: coprocessor overun\n");

/*error_code contains selector index for the segment descriptor that cause the violation
bits 0,1,2 are for EXT IDT and Tl flags. See intel volume 3 chapter 5.13*/
INTR_HNDL void tssEx(struct interrupt_frame *frame, dword error_code)
{
//terminate the procces and notify the user
//if in kernel mode panic();

pause_system("Error: tss exception\n");
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/*error_code contains selector index for the segment descriptor that cause the violation
bits 0,1,2 are for EXT IDT and Tl flags. See intel volume 3 chapter 5.13*/
INTR_HNDL void segmentNotPresentEx(struct interrupt_frame *frame, dword error_code)
{

//terminate the procces and notify the user

//if in kernel mode panic();

pause_system("Error: segment not present exception/n");

/*error_code: 0 if limit voilation
segment selector index if segment not present*/
INTR_HNDL void StackFaultEx(struct interrupt_frame *frame, dword error_code)
{
//terminate the procces and notify the user
//if in kernel mode panic();

pause_system("Error: stackfault exception\n");

/*error_code: if fault detected while loading segment: segment selector
0 otherwise
*/
INTR_HNDL void generalProtectionFaultEx(struct interrupt_frame *frame, dword error_code)

{

dword eax;

GET_EAX(eax);

printk("cs:%x eip:%x flags:%x ss:%x esp:%x eax:%x \n", (dword) frame->cs, (dword) frame->ip,
(dword) frame->flags, (dword) frame->ss, (dword) frame->sp, eax);

printk("error code:%x\n", error_code);

pause_system("Error: gpf\n");
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//terminate the procces and notify the user

//if in kernel mode panic();

INTR_HNDL void PageFaultEx(struct interrupt_frame *frame, dword error_code)
{
//terminate the procces and notify the user

//if in kernel mode panic();

INTR_HNDL void x87FPUErrorEx(struct interrupt_frame *frame)
{

//terminate the procces and notify the user

//if in kernel mode panic();

pause_system("Error: x87fpu error\n");

/*error_code: always 0 */
INTR_HNDL void AligmentCheckEx(struct interrupt_frame *frame, dword error_code)
{

//terminate the procces and notify the user

//if in kernel mode panic();

pause_system("Error: aligment check exeption\n");

INTR_HNDL void MachineCheckEx(struct interrupt_frame *frame)
{

//terminate the procces and notify the user
//if in kernel mode panic();

pause_system("Error: machine check exception\n");
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INTR_HNDL void SIMDFloatPointEx(struct interrupt_frame *frame)
{

//terminate the procces and notify the user
//if in kernel mode panic();

pause_system("Error: SIMD floatPiont exception\n");

Apxelo: exportedSymbols.c
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#include "exportedSymbols.h"
#include "memory.h"
#include "stdiok.h"

#include "interupts.h"
#include "pic.h"

#include "vga.h"

ttinclude "createProcces.h"

symbol symbols[MAX_EPRORTED_SYMBOLS];

void initExportedSymbols(void)

{
EXPORT_SYMBOLS_ARRAY_POINTER = (dword*) symbols;

EXPORT_SYMBOL(printk, 0);
EXPORT_SYMBOL(addIntGate, 1);
EXPORT_SYMBOL(PicEoi, 2);
EXPORT_SYMBOL(printChar, 3);

EXPORT_SYMBOL(sendMessage, 4);

Apxelo: fat32.c
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#include "fat32.h"
#include "string.h"
#include "stdiok.h"
#include "vfs.h"
#include "memory.h"

#include "vFileOperations.h"

f32_state state;

file32 **openFiles;

[** FILE Istring???**/
void strtolstr(const char *str, word *Istr)

{
while(*str 1="\0'")

*|str++ = (word) (("\O' << 8) | *str++);

*Istr = L'\O';

void Istrtostr(const word *Istr, char *str)

{
while(*Istr 1= L'\0")

*str++ = (char) (*Istr++ & OxFF);

*str="\0";

word* Istrchr(const word *str, const word Ichar)

{
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do{
if(*str == Ichar )
return (word*) str;

while(*str++ 1= L'\0');

return NULL;

size_t Istrlen(const word *str)

{

size_ti=0;

while(str[i] != L'\0")
i++;

’

return i;

void printl(const word* Istr)

{

size_t len = Istrlen(lstr), i;

if(!len)

return;

for(i=0; i<len; i++)
printk(&Istr[il);

}
J**FILE Istring???**/

static inline bool fat_indx_is_cached(fatCache *cache, dword indx)

{
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return (cache->startlba * (state.bytesPerSector / sizeof(dword) ) <= indx) && ( (cache->startlba
+ cache->sizeSectors) * (state.bytesPerSector / sizeof(dword) ) > indx );

}

static dword countBytesToCluster(dword bytes)
{

return bytes / (state.bytesPerSector * state.sectorsPerCluster)

+ llbytes % (state.bytesPerSector * state.sectorsPerCluster);

static bool cacheNotEqual(fatCache *fcl, fatCache *fc2)

{
if( (fc1->sizeSectors = fc2->sizeSectors) || (fcl->startlba != fc2->startlba) )

return true;

return false;

static void copyCache(fatCache *dest, fatCache *source )

{
dest->sizeSectors = source->sizeSectors;
dest->startlba = source->startlba;
dest->dirtyBit = source->dirtyBit;

dest->isActive = source->isActive;

copyBytes((byte*) dest->buffer, (byte*) source->buffer, dest->sizeSectors *
state.bytesPerSector );

}

static size_t fatCacheFlush(fatCache *ftCache)

{

size_t fatstart = state.reservedSectors * state.bytesPerSector;
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ftCache->dirtyBit = O;

return vfwrite(state.vPath, fatstart + ftCache->startlba * state.bytesPerSector, ftCache-

>sizeSectors * state.bytesPerSector, (byte *) ftCache->buffer, 0);

}

static size_t updateFatCache(fatCache *cache, dword startLba)

{

size_t fatstart = state.reservedSectors * state.bytesPerSector, i, j;

if(cache->dirtyBit == 1)

fatCacheFlush(cache);
cache->cacheHit = 0;
cache->startlba = startLba;

cache->dirtyBit = 0;

//printk(" aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaad\n");

//for(i = 0; i<40000000; i++)j = i;/**temp*/

return vfread(state.vPath, NULL, fatstart + cache->startlba * state.bytesPerSector, cache-

>sizeSectors * state.bytesPerSector, (void *) cache->buffer);

}

static int fatCahceRefreshlfMiss(fatCache *cache, dword indx)

{

size_t indxlba = fat_indx_to_lIba(indx, state.bytesPerSector); /*relative to fat table*/
const size_t maxstartlba = state.sectorsPerFat - cache->sizeSectors;

size_t buffersize = cache->sizeSectors * state.bytesPerSector;

if( fat_indx_is_cached(cache, indx) )

{

cache->cacheHit++;

75



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

else /**update cach*/

{
if(updateFatCache(cache, ((indxlba <= maxstartlba ) ? indxlba : maxstartlba) ) != buffersize)
{
cache->isActive = false;
return O;
}
}
return 1;

static void setFatCacheValue(fatCache *cache, dword indx, dword value)

{
if(cache->dirtyBit != 2) fatCahceRefreshlfMiss(cache, indx);

cache->dirtyBit = 1;

cache->buffer[indx - cache->startlba * (state.bytesPerSector / sizeof(dword) )] = value;

static dword getFatIndxFromCache(fatCache *cache, dword indx)

{
if(cache->dirtyBit != 2) fatCahceRefreshlfMiss(cache, indx);

return cache->buffer[indx - cache->startlba * (state.bytesPerSector / sizeof(dword) ) ];

/*returns a list of the next @count cluster indexes of the file*/

static size_t getFatList(dword first, size_t count, dword *fatList, fatCache *cache, dword
*nextFatindx)

{

size_ti=0;
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if( cache == NULL || fatList == NULL )

return O;

if( !cache->isActive )

return 0;

fatList[i] = first;

while(fatList[i] |= END_OF_FAT_LIST && (i + 1) < count)
{
if( (fatList[i + 1] = getFatindxFromCache(cache, fatList[i])) == 0)

return 0;

i++;
}
//printf("123fds %x\n", fatList[i]);
if(nextFatindx != NULL)

*nextFatindx = (fatList[i] == END_OF_FAT_LIST)? END_OF_FAT_LIST :
getFatindxFromCache(cache, fatList[i]); /**Next fat index if not at end*/

//printf("count %x\n", count);

returni+ 1;

static size_t getFatFromIndx(dword fHandle, size_t indx)

{

dword next, curr = openFiles[fHandle]->firstCluster;
//printf("456 %u, %x\n\n", fHandle, indx);
while(indx--)

{
if( !getFatList(curr, 0, &curr, &openFiles[fHandle]->fCache, &next) )

return 0;
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if(next == END_OF_FAT_LIST)

return 0;

curr = next;

return curr;

static void releaseSectors(dword from, fatCache *fc, bool eoflMark)
{
dword next, curr = getFatindxFromCache(fc, from);
next =1;
if(eofMark)
setFatCacheValue(fc, from, END_OF FAT _LIST);
else

setFatCacheValue(fc, from, FREE_FAT_ENTRY);

while(curr != END_OF_FAT_LIST)
{

next = getFatIndxFromCache(fc, curr);
setFatCacheValue(fc, curr, FREE_FAT_ENTRY);
//printf("curr: %X\n", from);

curr = next;

fatCacheFlush(fc);

static dword getFreeClusterindx(fatCache *ch)
{
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size_ts, i;

dword clindx;

s =i = ch->startlba * (state.bytesPerSector / sizeof(dword) );
//ch->dirtyBit = 2;
do{//printf("lkjh::::%x %x\n", i, getFatindxFromCache(ch, i));
if( (clindx = getFatIndxFromCache(ch, i)) == FREE_FAT_ENTRY)
{
setFatCacheValue(ch, i, END_OF_FAT_LIST);
ch->dirtyBit = 0;
//printf("FAT %X\n",getFatIndxFromCache(ch, i));

return i;

if(i == (state.sectorsPerFat * (state.bytesPerSector / (sizeof(dword) ))-1))

twhile(i !=s);

return 0;

static dword reserveSectors(dword appentTo, fatCache *fc, size_t count)

{
dword first =0, v;

fatCache searchCache;

if( (searchCache.buffer = pageFrameAlloc(fc->sizeSectors / (PAGE_FRAME_SIZE /
state.bytesPerSector) ) ) == NULL ) /**better call initCache*/

{

searchCache.isActive = false;
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return O;

copyCache(&searchCache, fc);

while(count--)

{

v = getFreeClusterindx(&searchCache);

if(!first)
first = v;
//printf("apent %X v %x\n\n", appentTo, v);
if(appentTo)

setFatCacheValue(fc, appentTo, v);
if(cacheNotEqual(fc, &searchCache))
{//printf("copy\n");

fatCacheFlush(fc);

copyCache(fc, &searchCache);

appentTo =v;

if(appentTo)

setFatCacheValue(fc, appentTo, END_OF FAT _LIST);

fatCacheFlush(fc);

return first;
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static byte *getClusterFromCache(size_t index, clusterCache *clCache)

{

size_t pos = index % clCache->recordsCount;

if(clCache->clusters[pos].index == index)

return clCache->clusters[pos].data;

return NULL;

static inline bool notCachedContiniousCluster(clusterCache *clCache, size_t currCluster, size_t
prevCluster)

{

if( (getClusterFromCache(currCluster, clCache) == NULL) && (prevCluster ==0 || prevCluster
+ 1 == currCluster) )

return true;

return false;

static void flush(clusterCache *clCache)

{

size_ti; /**continious write??**/

for(i = 0; i< clCache->recordsCount; i++)

{
if(clCache->clusters[i].dirtyBit == 1)
{

//printf("writing at: %x count:%x \n", (state.reservedSectors + state.sectorsPerFat *
state.fatsCount + ((clCache->clusters[i].index - 2) * state.sectorsPerCluster )) *
state.bytesPerSector, clCache->clusterSize);

vfwrite(state.vPath, (state.reservedSectors + state.sectorsPerFat * state.fatsCount +
((clCache->clusters]i].index - 2) * state.sectorsPerCluster )) * state.bytesPerSector, clCache-
>clusterSize, clCache->clusters]i].data, 0);
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clCache->clusters[i].dirtyBit = 0;

static void refreshCash(clusterCache *clCache)

{

size_ti;

for(i=0; i< clCache->recordsCount; i++)

clCache->clusters|i].index = 0;

static void writeToClusterCache(clusterCache *clCache, byte *input, dword clusterld)

{

clCache->clusters[clusterld % clCache->recordsCount].dirtyBit = 1;
clCache->clusters[clusterld % clCache->recordsCount].index = clusterld;

copyBytes(clCache->clusters[clusterld % clCache->recordsCount].data, input, clCache-
>clusterSize);

}

static bool updateClusterCache(clusterCache *clCache, dword *fatindxs, size_t clustersToRead)

{
byte *buffer;

size_t i, br;

if(clCache == NULL || fatindxs == NULL)

return false;

if((buffer = pageFrameAlloc(clustersToRead * state.sectorsPerCluster * state.bytesPerSector /
PAGE_FRAME_SIZE + 1)) == NULL)

return false;
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flush(clCache);

br = vfread(state.vPath, NULL, (state.reservedSectors + state.sectorsPerFat * state.fatsCount +
((fatlndxs[0] - 2) * state.sectorsPerCluster )) * state.bytesPerSector, clustersToRead *
state.sectorsPerCluster * state.bytesPerSector, (void *) buffer );

for(i = 0; i< clustersToRead; i++)

{

copyBytes(clCache->clusters[fatindxs[i] % clCache->recordsCount].data, &buffer|i *
state.sectorsPerCluster * state.bytesPerSector], state.bytesPerSector * state.sectorsPerCluster );

clCache->clusters[fatindxs[i] % clCache->recordsCount].index = fatIndxs[i];

clCache->clusters[fatindxs[i] % clCache->recordsCount].dirtyBit = O;

pageFrameFree( (dword)buffer / PAGE_FRAME_SIZE, clustersToRead * state.sectorsPerCluster
* state.bytesPerSector / PAGE_FRAME_SIZE + 1);

return true;

///readClusters
#define CLUSTER_OP_READ 0x01
#define CLUSTER_OP_WRITE 0x02

static size_t OperateToClusters(byte *dstream, size_t clustersCount, dword *fatIndxs,
clusterCache *clCache, size_t firstClusterOffset, size_t lastClusterLimit, size_t *bytesReaded, int
operation)

{
size ti=0,j;
size_t copyFrom, copyCount;
size_t clustersToRead = 0;

byte *clusterBuff;

*bytesReaded = 0;
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if(dstream == NULL || fatindxs == NULL || clCache == NULL)

return O;

while(i < clustersCount && fatindxs[i] != END_OF_FAT_LIST)
{
if( (clusterBuff = getClusterFromCache(fatindxs[i], clCache) ) = NULL)
{
copyCount = state.bytesPerSector * state.sectorsPerCluster;
if(i == 0) /**first cluster*/
{
copyFrom = firstClusterOffset;
copyCount -= copyFrom;
}
else

copyFrom =0;

if(i == clustersCount - 1) /**Last cluster*/

copyCount -= ( (state.bytesPerSector * state.sectorsPerCluster) - lastClusterLimit );

if(operation == CLUSTER_OP_READ)

*bytesReaded += copyBytes( dstream + (*bytesReaded), clusterBuff + copyFrom,
copyCount);

else if(operation == CLUSTER_OP_WRITE)
{

*bytesReaded += copyBytes( clusterBuff + copyFrom, dstream + (*bytesReaded),
copyCount);

clCache->clusters[fatindxs[i] % clCache->recordsCount].dirtyBit = 1;

//printf("bytes:%u\n", *bytesReaded);

i++;
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else

{

clustersToRead = 0;

while( notCachedContiniousCluster(clCache, fatindxs[i + clustersToRead], (clustersToRead
? fatindxs[i + clustersToRead - 1] : 0) ) && (i + clustersToRead < clustersCount ) &&
(clustersToRead < clCache->recordsCount ) )

clustersToRead++;

updateClusterCache(clCache, &fatindxs[i], clustersToRead);

for(j=0; j<clustersToRead; j++)/**do???*/
{
copyCount = state.bytesPerSector * state.sectorsPerCluster;
if(i == 0) /**first cluster*/
{
copyFrom = firstClusterOffset;
copyCount -= copyFrom;
}
else

copyFrom =0;

if(i == clustersCount - 1) /**Last cluster*/

copyCount -= ( (state.bytesPerSector * state.sectorsPerCluster) - lastClusterLimit );

clusterBuff = getClusterFromCache(fatindxs|i], cICache);

if(operation == CLUSTER_OP_READ)

*bytesReaded += copyBytes( dstream + (*bytesReaded), clusterBuff + copyFrom,
copyCount);

else if(operation == CLUSTER_OP_WRITE)
{

*bytesReaded += copyBytes( clusterBuff + copyFrom, dstream + (*bytesReaded),
copyCount);
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clCache->clusters[fatindxs[i] % clCache->recordsCount].dirtyBit = 1;
//printf("bytes:%u\n", *bytesReaded);

}

//printf("bytes: %u\n", *bytesReaded);

i++;

’

return i;

static dword readClustersFromFile(dword fromCluster, size_t countClusters, fatCache *ftCache,
clusterCache *clCache, byte *out, size_t *clustersReaded, size_t firstClusterOffset, size_t
lastClusterLimit, size_t *bytesReaded, dword *fatListRet, int operation)

{

size_t fatListSize, br;

dword nextFatindx;

dword *fatListTemp = kmalloc(countClusters * sizeof(dword) );
//printk("cl count=%x  \n", countClusters);

if(fatListTemp == NULL)

return 0;

dword *fatlList = (fatListRet != NULL) ? fatListRet : fatListTemp;

if((fatListSize = getFatList(fromCluster, countClusters, fatList, ftCache, &nextFatindx) ) <
countClusters )

lastClusterLimit = state.sectorsPerCluster * state.bytesPerSector;

*clustersReaded = OperateToClusters(out, fatListSize, fatList, clCache, firstClusterOffset,
lastClusterLimit, &br, operation);

if(bytesReaded != NULL )

*bytesReaded = br;
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kfree(fatListTemp);

return (*clustersReaded < fatListSize)? (fatList[*clustersReaded]) : nextFatindx;

static bool dirOpen(dword dirCluster, directory *dir)

{
dir->data_buff_size = DIRECTORY_CLUSTER_BUFFER_SIZE;/**not align!!!*/

size_tbr;

if( (dir->data = pageFrameAlloc(dir->data_buff _size)) == NULL)

return false;

dir->eod = false;

dir->startCluster = dir->nextCluster = dirCluster;

dir->nextCluster = readClustersFromFile(dir->nextCluster, ( (dir->data_buff_size *
PAGE_FRAME_SIZE) / (state.bytesPerSector * state.sectorsPerCluster) ), &state.globalFatCache,
&state.globalClusterCache, dir->data, &(dir->CountClusters), 0, state.bytesPerSector *
state.sectorsPerCluster, &br, dir->loadedFats, CLUSTER_OP_READ );

//printk("bytes read: %x dir->data %x \n", br, dir->data[4096-32]);

dir->currEntrylndex = 0;

dir->curr_entry = NULL; //(directoryEntry *) dir->data;

return true;

static void dirClose(directory *dir)
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pageFrameFree( (dword) (dir->data) / PAGE_FRAME_SIZE, dir->data_buff_size);

dir->eod = true;

static bool dirNext(directory *dir)
{

if( dir->currEntrylndex * DIR_ENTRY_SIZE < (dir->CountClusters * state.sectorsPerCluster *
state.bytesPerSector) - DIR_ENTRY_SIZE)

{
dir->currEntrylndex++;
return true;
}
else if(dir->nextCluster |= END_OF_FAT_LIST)
{
dir->currEntryindex = 0;

dir->nextCluster = readClustersFromFile(dir->nextCluster, ( (dir->data_buff_size *
PAGE_FRAME_SIZE) / (state.bytesPerSector * state.sectorsPerCluster) ), &state.globalFatCache,
&state.globalClusterCache, dir->data, &(dir->CountClusters), 0, state.bytesPerSector *
state.sectorsPerCluster, NULL, dir->loadedFats, CLUSTER_OP_READ );

return true;

dir->eod = true;

return false;

static bool dirSetLfn(directory *dir)

{
size_t longNameSize = 0;

bool eod = false;

while( (leod) && dir->curr_entry[dir->currEntrylndex].data[0] != 0 &&
ENTRY_IS LONG_NAME(dir->curr_entry[dir->currEntrylndex]) && ( dir->nextCluster ==
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END_OF_FAT_LIST && (dir->currEntrylndex * DIR_ENTRY_SIZE < dir->CountClusters *
state.sectorsPerCluster * state.bytesPerSector) ) )

{

longNameSize += dirGetLfn( dir->curr_entry[dir->currEntrylndex], &dir-
>curr_Inf[(LDIR_GET_ORDER(dir->curr_entry[dir->currEntrylndex] ) - 1) * 13] ); /**wrong * x*/

eod = IdirNext(dir);

dir->curr_Inf[longNameSize] = '\0';

return leod;

static bool dirSetEod(directory *dir)

{
if( DIR_EOF(dir->curr_entry[dir->currEntrylndex]) )

{
dir->eod = true;

return true;

return false;

static bool dirGetNextEntry(directory *dir)
{

//size_t longNameSize = 0;

bool invalidEntry;

if(dir->curr_entry != NULL)
{
if(!dirNext(dir))

return false;
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}

else
dir->curr_entry = (directoryEntry *) dir->data;

//printf("\n\n\n\n\n\nDATA:::::::%x %x %x %x \n\n", dir->curr_entry[0].data[0], dir-
>curr_entry[0].data[1], dir->curr_entry[0].data[2], dir->curr_entry[0].data[3] );

do{

invalidEntry = false;

while( DIR_ENTRY_IS_FREE(dir->curr_entry[dir->currEntrylndex]) && dir->currEntrylndex *
DIR_ENTRY_SIZE < (dir->CountClusters * state.sectorsPerCluster * state.bytesPerSector))/**bug:
condition return false if dir->nextCluster == End_of _fat_list always*/

if(!dirNext(dir))

return false;

if( dirSetEod(dir) )

return false;

if(!dirSetLfn(dir))

return false;

if( dirSetEod(dir) )

return false;

if(DIR_ENTRY_IS_FREE(dir->curr_entry[dir->currEntrylndex]))
invalidEntry = true;
else if( dir->curr_Inf[0] =="\0")

dirGetName(dir->curr_entry[dir->currEntryindex] , dir->curr_Inf);

lwhile( invalidEntry == true );
//printl(dir->curr_Inf);

//printk("<%x> [%x] %x |",dir->curr_entry[dir->currEntrylndex].data[0], dir->data[dir-
>currEntrylndex*32], dir->currEntrylndex);

//if(dir->CountClusters == 0) while(1);

return true;
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static int IfnCmp(const word *str1, const word *str2)

{

size_ti=0;

while( stri[i] == str2[i] )
{
if(stri[i] == "\0")

return 0;

i++;

if(stri[i] < str2[i])

return -1;

return 1;

static dword dirEntryExist(const word *IfnName, dword clusterld, dword EntryType, dword
*fsize, dword *parentDirld, size_t *clOffset, bool *isFile)

{
directory dir;
dword dirld = INVALID_FILE_ HANDLER,;

//printf("location is: %x\n", (state.reservedSectors * state.bytesPerSector) + (state.fatsCount *
state.sectorsPerFat * state.bytesPerSector) +

// ((state.rootCluster - 2) * state.sectorsPerCluster * state.bytesPerSector) );
if( clusterld || !dirOpen(clusterld, &dir) ) ///?? dirOpen posible never close
return INVALID_FILE_HANDLER;

//wprintf(L"Search for: %s...\n",IfnName);
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while( dirGetNextEntry(&dir) && (dirld == INVALID_FILE_HANDLER) )

{

//printk("Compare (%x):", IfnCmp(IfnName, dir.curr_Inf)); printl(ifnName); printk(" with ");
printl(dir.curr_Inf); printk("\n");

if( IfnCmp(lfnName, dir.curr_Inf ) )/**one if statment?*/
{
switch(EntryType){
case SEARCH_DIR:
if( ENTRY_IS_DIRECTORY(dir.curr_entry[dir.currEntryindex]) )
dirld = DIR_GET_CLUSTER_NUM(dir.curr_entry[dir.currEntrylndex]);
break;
case SEARCH_FILE:
if( ENTRY_IS_FILE(dir.curr_entry[dir.currEntrylndex]) )
dirld = DIR_GET_CLUSTER_NUM(dir.curr_entry[dir.currEntrylndex]);
break;
case SEARCH_ALL:
dirld = DIR_GET_CLUSTER_NUM(dir.curr_entry[dir.currEntrylndex]);

} /**switch*/

if(isFile 1= NULL)

*isFile = ENTRY_IS_FILE(dir.curr_entry[dir.currEntrylndex]);

*fsize = DIR_GET_FILE_SIZE(dir.curr_entry[dir.currEntrylndex]);

*parentDirld = dir.loadedFats| (dir.currEntrylndex * DIR_ENTRY_SIZE) /
(state.bytesPerSector * state.sectorsPerCluster) ];

*clOffset = (dir.currEntrylndex * DIR_ENTRY_SIZE) % (state.bytesPerSector *
state.sectorsPerCluster);

}
[/wprintf(L"%s, %s\n", IfnName, dir.curr_Inf);

92



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

//*fsize = DIR_GET_FILE_SIZE(dir.curr_entry[dir.currEntryindex]);

//woprintf(L"size of %s is %u\n", dir.curr_Inf, dir.curr_entry[dir.currEntrylndex].data[28] );
dirClose(&dir);

return dirld;

static size_t nextPathComponent(const word* path, word *destination, bool *isLast)

{

size_ti=0;

while(path[i] != "\0' && pathl[i] |="'/' && path[i] !="\\')
{
destination[i] = path[i];

i++;

*isLast = (path[i] =="\0') ? true : false;

destination[i] = "\0;

return i+1;

static bool invalidPath(const word *path)

{

return false;

void setFileSize(size_t fsize, dword fileHandle)

{
size_t bwrited;
size_t countCIToSet = countBytesToCluster(fsize);

size_t countCICurr = countBytesToCluster(openFiles[fileHandle]->fSize);
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dword lastClindx;

if(countClToSet > countCICurr)
{
if(countCICurr)

{

lastClindx = getFatFromIndx(fileHandle, countCICurr - 1);

reserveSectors(lastClindx, &openFiles[fileHandle]->fCache, countCIToSet - countCICurr );

else

lastClindx = reserveSectors(0, &openFiles[fileHandle]->fCache, countClToSet );

OperateToClusters( (byte*) (&lastClindx), 1, (dword *) &openFiles[fileHandle]-
>fdescrClindx, &openFiles[fileHandle]->clCache,

openfFiles[fileHandle]->fdescrClOffset + 26, openFiles[fileHandle]->fdescrClOffset +
sizeof(word) + 26, &bwrited, CLUSTER_OP_WRITE);

OperateToClusters( ((byte*) (&lastClindx)) + 2, 1, (dword *) &openFiles[fileHandle]-
>fdescrClindx, &openFiles[fileHandle]->clCache,

openFiles[fileHandle]->fdescrClOffset + 20, openFiles[fileHandle]->fdescrClOffset +
sizeof(word) + 20, &bwrited, CLUSTER_OP_WRITE);

openFiles[fileHandle]->firstCluster = openFiles[fileHandle]->currCluster = lastClindx;
openfFiles[fileHandle]->eof = false;

openfFiles[fileHandle]->pos = 0;

}

else if(countClToSet < countCICurr)

{
if(countClToSet)

{
lastClindx = getFatFromIndx(fileHandle, countCIToSet - 1);

releaseSectors(lastClindx, &openFiles[fileHandle]->fCache, true );
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else
{
releaseSectors(openFiles[fileHandle]->firstCluster, &openfFiles[fileHandle]->fCache, false );

OperateToClusters( (byte*) &(int){0}, 1, (dword *) &openFiles[fileHandle]->fdescrClindx,
&openFiles[fileHandle]->clCache,

openFiles[fileHandle]->fdescrClOffset + 20, openFiles[fileHandle]->fdescrClOffset +
sizeof(word) + 20, &bwrited, CLUSTER_OP_WRITE);

OperateToClusters( (byte*) &(int){0}, 1, (dword *) &openFiles[fileHandle]->fdescrClindx,
&openFiles[fileHandle]->clCache,

openFiles[fileHandle]->fdescrClOffset + 26, openFiles[fileHandle]->fdescrClOffset +
sizeof(word) + 26, &bwrited, CLUSTER_OP_WRITE);

}

OperateToClusters( (byte*) (&fsize), 1, (dword *) &openFiles[fileHandle]->fdescrClindx,
&openFiles[fileHandle]->clCache,

openFiles[fileHandle]->fdescrClOffset + 28, openFiles[fileHandle]->fdescrClOffset +
sizeof(size_t) + 28, &bwrited, CLUSTER_OP_WRITE);

//refresh cash??
//flush(&state.globalClusterCache);
refreshCash(&state.globalClusterCache); ///??load only change size cluster
flush(&openFiles[fileHandle]->clCache);

openFiles[fileHandle]->fSize = fsize;

dword locateFile(const word *path, dword fileType, dword *fsize, dword *parentDirld, size_t
*parentDirClOffset, bool *isFile)

{
size_ti=0;
dword dirld = state.rootCluster;
word directory[MAX_PATH_COMPNENT_CHARS];

bool isLastComponent;
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*fsize = 0;

if( invalidPath(path) )

return 0;

if(path[0] == "\0')

return dirld;

while( ((i += nextPathComponent( &pathli], directory, &isLastComponent) ) <= Istrlen(path) + 1
) && dirld != INVALID_FILE_HANDLER)

{

if(isLastComponent)
dirld = dirEntryExist(directory, dirld, fileType, fsize, parentDirld, parentDirClOffset, isFile);
else

dirld = dirEntryExist(directory, dirld, SEARCH_DIR, fsize, parentDirld, parentDirClOffset,
isFile);

}
//printk("dirid: %x \n", dirld);

return dirld;

static bool volumelsFormated(const byte *volumeld)

{
if( (* (word *) (volumeld + OFFSET_SIGNATURE) ) != SIGNATURE )

return false;

return true;

static bool initFatCache(fatCache *ftCache, dword startLba)

{
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ftCache->sizeSectors = GLOBAL _CACHE_SEC_SIZE;

ftCache->startlba = startLba;

if( (ftCache->buffer = pageFrameAlloc(ftCache->sizeSectors / (PAGE_FRAME_SIZE /
state.bytesPerSector) ) ) == NULL ) /**bug + 1 pageframealloc**/

return ftCache->isActive = false;

ftCache->dirtyBit = 0;

return ftCache->isActive = !lupdateFatCache(ftCache, startLba);

static bool initClusterCache(clusterCache *clCache)

{

size_ti=0;

clCache->clusterSize = state.bytesPerSector * state.sectorsPerCluster;

clCache->recordsCount = GLOBAL_CLUSTER_MAX_RECORDS;

for(i=0; i<clCache->recordsCount; i++)
{
clCache->clusters[i].index = 0;
clCache->clusters[i].dirtyBit = 0;

clCache->clusters]i].data = pageFrameAlloc( (state.sectorsPerCluster * state.bytesPerSector)
/ PAGE_FRAME_SIZE );

}

return true;

bool init(const char * volume)

{

byte *volumeld;

size_ti;
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/**openFiles init*/

openFiles = pageFrameAlloc( (sizeof(file32*) * FS_MAX_OPEN_FILES ) / PAGE_FRAME_SIZE + 1

for(i=0; i< FS_MAX_OPEN_FILES; i++)

openFiles[i] = NULL;

if( ( volumeld = pageFrameAlloc(1) ) == NULL )
{

return false;

vfread(volume, NULL, 0, 512, (void *) volumeld);

/*check if vfread fail and return*/

for(i = 0; i< 100000; i++);/*wait ide*/

state.bytesPerSector = (* (word *) (volumeld + OFFSET_BYTES_PER_SECTOR) );
state.sectorsPerCluster = * (volumeld + OFFSET_SECTORS_PER_CLUSTER) ;
state.fatsCount = * (volumeld + OFFSET_FATS_COUNT) ;

state.reservedSectors = (* (word *) (volumeld + OFFSET_RESERVED_SECTORS ) );
state.sectorsPerFat = (* (dword *) (volumeld + OFFSET_SECTORS_PER_FAT) );
state.rootCluster = (* (dword *) (volumeld + OFFSET_ROOT_DIR_CLUSTER) );
state.vPath[0] = '\O';

strcpy(state.vPath, volume);

state.isformated = volumelsFormated(volumeld);

pageFrameFree((dword)volumeld / PAGE_FRAME_SIZE, 1);

initFatCache(&state.globalFatCache, 0);

initClusterCache(&state.globalClusterCache);

return true;

98



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

dword file_exists(const char *fpath, dword *attr, size_t *fsize)

{
const word Ifpath[128];

size_t parDirClOffset;
dword parDirClindx, cfsize, res;

bool isFile;

strtolstr(fpath, Ifpath);

res = locateFile(Ifpath, SEARCH_ALL, &cfsize, &parDirClindx, &parDirClOffset, &isFile);

if( res == INVALID_FILE_HANDLER /*|| res == 0*/)

return 0;

if(attr != NULL)

*attr = (dword) isFile;

if(fsize 1= NULL)

*fsize = cfsize;

return 1;

dword list_dir(const char* fpath, const dword fromFile, size_t countFiles, fileAttr *fileAtt)

{
const word Ifpath[128];
size_t parDirClOffset, i =0, tot = 0;
dword parDirClindx, clusterld, fsize = 0;

directory dir;

strtolstr(fpath, Ifpath);
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clusterld = locateFile(Ifpath, SEARCH_DIR, &fsize, &parDirClindx, &parDirClOffset, NULL);
if( clusterld == INVALID_FILE_HANDLER || !clusterld)

return INVALID_FILE_HANDLER,;

if(!dirOpen(clusterld, &dir) ) ///?? dirOpen posible never close

return INVALID_FILE_HANDLER,;

while( dirGetNextEntry(&dir) && (i < fromFile) )

i++;

’

while( dirGetNextEntry(&dir) && (i < fromFile + countFiles) )
{

Istrtostr(dir.curr_Inf, fileAtt[tot++].fName );

i++;

’

dirClose(&dir);

return tot;

dword file_open(const char* fpath)

{
const word Ifpath[128];

size_t parDirClOffset, i=0, j=0;

dword parDirClindx, clusterld, fsize = 0;

strtolstr(fpath, Ifpath);

//printf(" pass5 \n");

100



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

if( (clusterld = locateFile(Ifpath, SEARCH_FILE, &fsize, &parDirClindx, &parDirClOffset, NULL))
== INVALID_FILE_HANDLER)

return INVALID_FILE_HANDLER;

while(openfFiles[i] 1= NULL && i< FS_MAX_OPEN_FILES)
i++;

if(i == FS_MAX_OPEN_FILES)
return INVALID_FILE_HANDLER;

if( NULL == (openFiles][i] = kmalloc(sizeof(file32) ) ) )

return INVALID_FILE_HANDLER,;

openFiles[i]->firstCluster = openFiles[i]->currCluster = clusterld;
openFiles[i]->currClusterOffset = 0;

openfFiles[i]->fSize = fsize;

openFiles[i]->pos = 0;

openfFiles[i]->fdescrClOffset = parDirClOffset;

openFiles[i]->fdescrClindx = parDirClindx;

openFiles[i]->eof = (!fsize) ? true : false;

initFatCache(&openfFiles[i]->fCache, 0);

initClusterCache(&openfFiles[i]->clCache);

/***************************************

printf("------ File Open------------ \n");

dword list[14];

size_t max = getFatList(openFiles[i]->firstCluster, 14, list, &openFiles[i]->fCache, NULL);
//for(size_t k=0; k<max; k++)

//printf("%X\n", list[k]);
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***************************************/

return i;

int file_seek(dword fileHandle, long64 offset, size_t origin)
{

dword clustersOffset, nextCluster;

dword *fatList = NULL;

dword offset32;

long64 absPos;

if(origin == SEEK_SET)

absPos = offset;
else if(origin == SEEK_CUR)

absPos = openfFiles[fileHandle]->pos + offset;
else if(origin == SEEK_END)

absPos = openFiles[fileHandle]->fSize + offset;
else

return -1;

if( absPos < 0)
absPos = 0;

offset32 = absPos;

if(offset32 > openFiles[fileHandle]->fSize)

{

openFiles[fileHandle]->eof = true;

offset32 = openfFiles[fileHandle]->fSize;
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}

else

openFiles[fileHandle]->eof = false;

if( (clustersOffset = offset32 / (state.sectorsPerCluster * state.bytesPerSector)) !=0)

{
if( (fatList = kmalloc(clustersOffset * sizeof(dword) )) == NULL )

return -1;

if(getFatList(openFiles[fileHandle]->firstCluster, clustersOffset, fatList,
&openFiles[fileHandle]->fCache, &nextCluster ) I= clustersOffset)

{
kfree(fatList);

return -1;

openFiles[fileHandle]->currCluster = nextCluster;

}

else

openFiles[fileHandle]->currCluster = openFiles[fileHandle]->firstCluster;

openfFiles[fileHandle]->currClusterOffset = offset32 % (state.sectorsPerCluster *
state.bytesPerSector);

kfree(fatList);
openFiles[fileHandle]->pos = offset32;

return openfFiles[fileHandle]->pos;

static void splitLastPathComponent(const word* fpath, word* folder, word* fileName)

{

size_ti=0,j=0, max=0;
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fileName[0] = folder[0] = '\O';

while(fpath[i] !="\0")

max = ++i;

while(fpath[i] I=L'/' && fpathl[i] != L'\\' && i > 0)

1-=;

while(j < i)
{
folderlj] = fpath[j];

j++;

’

folder[j] ="'\0';
i=0;

if(fpath[j] == L'/" || fpath[j] =="\\)
j++;
while(j <= max)

fileNamel[i++] = fpath[j++];

static size_t expandDir(directory *dir, size_t count)

{

size_t BytesRemain = ((state.bytesPerSector * state.sectorsPerCluster * dir->CountClusters) - (
(dir->currEntryindex + 1)) * DIR_ENTRY_SIZE), clReaded;

size_t firstClOffset = ( (dir->currEntrylndex + count ) * DIR_ENTRY_SIZE) %
(state.bytesPerSector * state.sectorsPerCluster );

dword cluster;
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if(BytesRemain < count * DIR_ENTRY_SIZE)
cluster = reserveSectors(dir->loadedFats[dir->CountClusters], &state.globalFatCache, 1 );
else

cluster = dir->loadedFats[dir->CountClusters];

readClustersFromFile(cluster, 1, &state.globalFatCache, &state.globalClusterCache,

&(byte){0}, &clReaded, firstClOffset, firstClOffset + 1, NULL, NULL,
CLUSTER_OP_WRITE);

flush(&state.globalClusterCache);

return count;

static void getFreeEntries(dword dirld, size_t entriesNum, dword *clusterld, size_t *clusterOffset

)
{

directory dir;

size_t freeEntriesCount = 0;

*clusterld = 0;

if(!dirOpen(dirld, &dir) )

return;

dir.curr_entry = (directoryEntry *) dir.data;

do{

while( !dirSetEod(&dir) && IDIR_ENTRY_IS_FREE(dir.curr_entry[dir.currEntrylndex]) &&
(dir.nextCluster |=END_OF_FAT_LIST || (dir.nextCluster == END_OF_FAT _LIST &&
(dir.currEntrylndex * DIR_ENTRY_SIZE < dir.CountClusters * state.sectorsPerCluster *
state.bytesPerSector) ) ) )
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dirNext(&dir); /**?? Ignoring return value (if failed because of no more entries)**/

*clusterld = dir.loadedFats[ (dir.currEntrylndex * DIR_ENTRY_SIZE) / (state.bytesPerSector *
state.sectorsPerCluster) ];

*clusterOffset = (dir.currEntrylndex * DIR_ENTRY_SIZE) % (state.bytesPerSector *
state.sectorsPerCluster);

while( (!dirSetEod(&dir) && DIR_ENTRY_IS_FREE(dir.curr_entry[dir.currEntrylndex]) &&
(dir.nextCluster != END_OF_FAT_LIST || (dir.nextCluster == END_OF_FAT_LIST &&
(dir.currEntrylndex * DIR_ENTRY_SIZE < dir.CountClusters * state.sectorsPerCluster *
state.bytesPerSector) ) )) && (freeEntriesCount < entriesNum) )

{

freeEntriesCount++;

dirNext(&dir);

if(dirSetEod(&dir) && (freeEntriesCount < entriesNum) )
freeEntriesCount += expandDir(&dir, entriesNum - freeEntriesCount);

else if(freeEntriesCount < entriesNum)

{

freeEntriesCount = 0;
dirNext(&dir);

*clusterld = 0;

twhile(*clusterld == 0);

dirClose(&dir);

bool UCStoAscii(const word *fileName, char *sfn)

{
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size_ ti=0;

while(fileName[i] != L'\0")
{
if(fileName[i] > 127 )

return false;

sfn[i] = (char) fileName[i] & 0x7F;

i++;

’

return true;

bool convertToShortFileName(const word *fileName, char *sfn, byte *lo_flag)

{
size_ti;

word *ext = Istrchr(fileName, L'.");

for(i= 0; i < DIR_NAME_MAX_CHARS; i++)
sfn[i] = 0x20;
sfn[i] ="\0";

if(ext 1= NULL)
{
*ext++=L"\0';
if(Istrlen(ext) > DIR_NAME_EXTENSION_MAX_CHARS )

return false;

if(Istrchr(ext, L'.") != NULL)

return false;
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if( lUCStoAscii(ext, sfn + DIR_NAME_MAIN_PART_MAX_CHARS) )

return false;

if(Istrlen(fileName) > DIR_NAME_MAIN_PART_MAX_CHARS )

return false;

if( 'UCStoAscii(fileName, sfn) )

return false;

*lo_flag = (1 << 4) & (1 << 3);
for(i=0; i < DIR_NAME_MAIN_PART_MAX_CHARS; i++)
if( IS_UP_CA_CHAR(sfn[i]) )
*lo_flag &= ~(1 << 3);

for(i = DIR_NAME_MAIN_PART_MAX_CHARS; i < DIR_NAME_MAX_CHARS; i++)
if( IS_UP_CA_CHAR(sfn[i]) )
*lo_flag &="~(1 << 4);

for(i = 0; i < DIR_NAME_MAX_CHARS; i++)

{

if( 11S_VALID_SFN_CHAR(sfn[i]) && sfn[i] != 0x20)

return false;

if( 1S_LO_CA_CHAR(sfnl[i]) )

sfn[i] = TO_UP_CA_ASClI(sfn[i]);

if(ext = NULL)

*(ext-1) ="

return true;
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dword file_create(const char* fpath)

{

dword sz = 0, parent = 0, dirld, clusterld;

const word Ifpath[128];

size_t parentoffset = 0, clReaded,;

size_t entriesNum = 1, clusterOffset;

word fileName[MAX_PATH_COMPNENT_CHARS];
word createTo[MAX_PATH_COMPNENT_CHARS];
char sfn[DIR_NAME_MAX_CHARS + 1];

byte dirDescr[DIR_ENTRY_SIZE];

strtolstr(fpath, Ifpath);

splitLastPathComponent(Ifpath, createTo, fileName);

if(fileName[0] == "\0')

return 0;

if( 'convertToShortFileName(fileName, sfn, &dirDescr[12]) )

return 0;

strcpy((char*) dirDescr, sfn);
dirDescr[11] = 0x20;

dirld = locateFile(createTo, SEARCH_DIR, &sz, &parent, &parentoffset, NULL);

if(dirld == INVALID_FILE_ HANDLER)

return 0;

if( locateFile(lIfpath, SEARCH_ALL, &sz, &parent, &parentoffset, NULL) !=

INVALID_FILE_HANDLER)
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return O;

//printk("INSIDE\n"); printl(Ifpath); __asm volatile("cli;"); while(1);

getFreeEntries(dirld, entriesNum, &clusterld, &clusterOffset );

readClustersFromFile(clusterld, 1, &state.globalFatCache, &state.globalClusterCache,

dirDescr, &clReaded, clusterOffset, clusterOffset + DIR_ENTRY_SIZE, NULL, NULL,
CLUSTER_OP_WRITE);

flush(&state.globalClusterCache);

return 1;

static void calcLimit(size_t countBytes, size_t *clustersCount, size_t *copyLimit, file32 *fHandle )

{

size_t bytesRemain, clusterSize = state.bytesPerSector * state.sectorsPerCluster;

*clustersCount = 1;

if(countBytes + fHandle->currClusterOffset <= clusterSize )
*copyLimit = countBytes + fHandle->currClusterOffset;
else

{

bytesRemain = countBytes - ( (clusterSize) - fHandle->currClusterOffset );
*clustersCount += bytesRemain / (clusterSize);
if( (*copyLimit = bytesRemain % (clusterSize) ) )
++*clustersCount;
else

*copyLimit = clusterSize;
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size_t file_read(dword fileHandle, size_t countBytes, byte *out)
{
size_t bytesRemain, copyLimit, clustersCount = 1;

size_t clustersReaded, bytesReaded, clusterSize = state.bytesPerSector *
state.sectorsPerCluster;

if( openFiles[fileHandle]->pos + countBytes >= openFiles[fileHandle]->fSize)

countBytes = openFiles[fileHandle]->fSize - openFiles[fileHandle]->pos;

if(openfFiles[fileHandle]->eof)
return 0;

//byte *p = malloc(4096); for(int i =0; i < 4096; i++)pl[i] ='&";
writeToClusterCache(&(openFiles[fileHandle]->clCache), p, 600 ); free(p);

if(countBytes + openfFiles[fileHandle]->currClusterOffset <= clusterSize )
copyLimit = countBytes + openFiles[fileHandle]->currClusterOffset;
else
{
bytesRemain = countBytes - ( (clusterSize) - openFiles[fileHandle]->currClusterOffset );
clustersCount += bytesRemain / (clusterSize);
if( (copyLimit = bytesRemain % (clusterSize) ) )
clustersCount++;
else

copyLimit = clusterSize;

/**calc clusters count*/
//clustersCount =
//printf("File Read...\n");

readClustersFromFile(openfFiles[fileHandle]->currCluster, clustersCount,
&(openFiles[fileHandle]->fCache), &(openFiles[fileHandle]->clCache), out, &clustersReaded,
openfFiles[fileHandle]->currClusterOffset, copyLimit, &bytesReaded, NULL, CLUSTER_OP_READ );

//printf("file read: %u, %u\n", bytesReaded, openfFiles[fileHandle]->pos);
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file_seek(fileHandle, (long64) (openFiles[fileHandle]->pos + bytesReaded), SEEK_SET );

return bytesReaded,;

size_t file_write(dword fileHandle, size_t countBytes, byte *input, int flags)

{

size_t clusterCount, copyLimit, clRead, br = 0;

if(flags == 1)
{
file_seek(fileHandle, (long64) 0, SEEK_SET );
setFileSize(0, fileHandle);
//printf("\n\n File size is 0\n");
//while(1);

//return 0;

if( openFiles[fileHandle]->pos + countBytes >= openFiles[fileHandle]->fSize)

setFileSize(openFiles[fileHandle]->pos + countBytes, fileHandle);

calcLimit(countBytes, &clusterCount, &copyLimit, openFiles[fileHandle] );

readClustersFromFile(openfFiles[fileHandle]->currCluster, clusterCount,
&openfFiles[fileHandle]->fCache, &openFiles[fileHandle]->clCache, input, &clRead,
openfFiles[fileHandle]->currClusterOffset,

copyLimit, &br, NULL, CLUSTER_OP_WRITE);
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file_seek(fileHandle, (long64) (openFiles[fileHandle]->pos + br), SEEK_SET );

flush(&openFiles[fileHandle]->clCache);

return br;

void file_close(dword fileHandle)

{
kfree(openFiles[fileHandle]);

openFiles[fileHandle] = NULL;

size_t installFat32(const char *vpath)

{

operations op;

//op.getSize = getSize;

op.read = file_read;

op.write = file_write; //writeSectors;
op.fopen = file_open;

op.fseek = file_seek;

op.fcreate = file_create;

op.fclose = file_close;

op.fexists = file_exists;

op.list_dir = list_dir;

//op.setSize = setFileSize;

init(vpath);

return (size_t) addDevice("FAT_32", "FAT_32", 0x5, &op);
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Apxeio: fat32dir.c
#include "fat32dir.h"

#include <string.h>

#tinclude <stdio.h>
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static bool isInvalidNameChar(char ch)

{
size_ti;

const char invalid_chars[] = {DIR_INVALID_NAME_CHARS};

for(i = 0; i< sizeof(invalid_chars); i++)
if(ch == invalid_charsJi])

return true;

return false;

static bool dirNamelsValid(directoryEntry entry)

{

size_ti;

if(entry.data[0] == DIR_ENTRY_SPACE_CHAR || isInvalidNameChar(entry.data[0]) | |
(entry.data[0] < DIR_ENTRY_SPACE_CHAR && entry.data[0] != DIR_KANJI_LEAD_BYTE))

return false;

for(i = 1; i < DIR_NAME_MAX_CHARS; i++)
if( isinvalidNameChar(entry.datali]) | | entry.datali] < DIR_ENTRY_SPACE_CHAR )

return false;

return true;

word* dirGetName(directoryEntry entry, word* destination)

{
size_t j = DIR_NAME_MAIN_PART_MAX_CHARS;
size_t i = DIR_NAME_MAX_CHARS;

size_tk;
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if( destination == NULL || !dirNamelsValid(entry) )

return NULL;

while(entry.datalj - 1] == DIR_ENTRY_SPACE_CHAR &&j > 0)

i

for(k=0; k<j; k++)

destination[k] = entry.data[k];

while(entry.data[i - 1] == DIR_ENTRY_SPACE_CHAR &&i>
DIR_NAME_MAIN_PART_MAX_CHARS)

1==;

if(i > DIR_NAME_MAIN_PART_MAX_CHARS)
{

destination[k++] = L".";
for(j=DIR_NAME_MAIN_PART_MAX_CHARS;j<i; j++)

destination[k++] = entry.datalj];

destination[k] = "\0;

return destination;

static bool readLDirNameEntryRegions(directoryEntry entry, word* destination, size_t
startRegion, size_t endRegion, size_t *cursor)

{
size_ti;
word Inf_char;

for(i = startRegion; i <= endRegion; i +=2)

116



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

Inf_char = (word) ((word) entry.datali + 1] << 8) | (word) entry.datali];
[/wprintf( L"LNFnnnnn::  %x\n", 123);
if( Inf_char == 0x00)

return true;

destination[*cursor] = Inf_char;

(*cursor)++;

return false;

size_t dirGetLfn(directoryEntry entry, word* destination)

{
size_t entryCursor = 0;

bool endOfLfnEntry;

endOfLfnEntry = readLDirNameEntryRegions(entry, destination, LDIR_NAME1,
LDIR_NAME1_LAST, &entryCursor);

if( lendOfLfnEntry )

endOfLfnEntry = readLDirNameEntryRegions(entry, destination, LDIR_NAME?2,
LDIR_NAME2_LAST, &entryCursor);

if( lendOfLfnEntry )

endOfLfnEntry = readLDirNameEntryRegions(entry, destination, LDIR_NAMES3,
LDIR_NAME3_LAST, &entryCursor);

return entryCursor;
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Apxeio: file.c
#include "file.h"

#include "string.h"

#tinclude "stdiok.h"
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extern pcbNode *currentProcces;

dword initProcFile(pcbNode *newProc)

{

size_ti;

if(newProc == NULL)

return 0;

for(i=0; i < MAX_OPEN_FILES; i++)

{
newProc->openfiles[i].fpath[0] = "\0';
newProc->openfiles[i].fileHndlIr = O;
newProc->openfiles[i].pos = 0;

newProc->openfiles[i].fsIndx = INVLD_FILE_INDX;

return 1;

dword addFiletoPcb(const char* fpath, size_t fsize, dword fsIndx)

{

size_ti=0;

if(currentProcces == NULL)

return O;

while(i < MAX_OPEN_FILES)
{

if(currentProcces->openfiles[i].fileHndIr == 0)

{
if(strlen(fpath) >= PATH_MAX_LENGTH)
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return O;

currentProcces->openfiles[il.fileHndlr =i+ 1;
strcpy(currentProcces->openfiles[i].fpath, fpath);
currentProcces->openfiles[il.pos = 0;
currentProcces->openfiles[i].fsize = fsize;
currentProcces->openfiles[i].fsindx = fsindx;

returni+1;

i++;
}

return O;

dword updateFileCursor(const char *path, size_t pos)

{

size_ti;

if(currentProcces == NULL)

return O;
for(i = 0; i < MAX_OPEN_FILES; i++)
{
if(!strcmp(path, currentProcces->openfiles[i].fpath))

{

if(currentProcces->openfiles]i].fsize <= pos)

return 0;

currentProcces->openfiles[i].pos = pos;

return 1;
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}

return 0;

const char *getPathFromHandle(dword fileHndlIr)

{

size_ti;

if(currentProcces == NULL)

return NULL;

for(i=0; i< MAX_OPEN_FILES; i++)
{
if(currentProcces->openfiles[i].fileHndIr == fileHndIr)

return currentProcces->openfiles[i].fpath;

}
return NULL;

size_t getPosFromHandle(dword fileHndlIr)

{

size_ti;

if(currentProcces == NULL)

return INVLD_FILE_CUR_POS;

for(i = 0; i < MAX_OPEN_FILES; i++)
{

if(currentProcces->openfiles]i].fileHndlIr == fileHnd]r)

return currentProcces->openfiles][i].pos;
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}
return INVLD_FILE_CUR_POS;

dword getFsIndFromPath(const char *path)
{

size_ti;

if(currentProcces == NULL)

return PATH_NOT_FOUND;
for(i=0; i< MAX_OPEN_FILES; i++)
{

if( strcemp(currentProcces->openfiles[i].fpath, path) ==0)

return currentProcces->openfiles[i].fsIndx;

return PATH_NOT_FOUND;

Apxelo: fileSystem.c

#include "fileSystem.h"

/**merge with devide.c ??*/
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fileSystem fileSystems[MAX_FS_SUPPORTED];

int addFileSystem(const char* fsld, const char* fsName, byte fsType, operations *op)

{

size_ti=0;

while(i < MAX_FS_SUPPORTED && fileSystems][i].type != 0x00)
i++;
if(i >= MAX_FS_SUPPORTED)

return -1; //NO_FREE_SLOT_FOR_DEVICE;

strncpy(fileSystems]i].fsld, fsid, MAX_FILE_SYSTEM_ID_STRING - 1);
fileSystemsJi].fsId[MAX_FILE_SYSTEM _ID_STRING - 1] ="\0';
strncpy(fileSystems[i].fsName, fsName, MAX_FILE_SYSTEM_NAME - 1);

fileSystems[i].fsId[MAX_FILE_SYSTEM_NAME - 1] = "\0';

fileSystemsJi].type = fsType;
fileSystemsJi].op.getSize = op->getSize;
fileSystemsJi].op.read = op->read,
fileSystemsJi].op.write = op->write;

fileSystemsJi].op.fopen = op->fopen;

return O;

}
Apxelo: gui.c

#include "gui.h"

#include "vga.h"
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guiProccesesBuf guiProcceses;

extern pcbNode *currentProcces, *readyProccesQueue, *blockedProccesQueue; /**??include
file*/

void initVideo(void)
{

size_ti;

for(i = 0; i < MAX_GUI_PROCCESES; i++)

guiProcceses.nodes[i] = NULL;

guiProcceses.curr = guiProcceses.last = NO_SELECTED_PROCCESS;

static bool initVideoBuffer(pcbNode *proc)

{
proc->videoBuffer = kmalloc(80 * 25 * 2);

if(proc->videoBuffer == NULL)

return false;

return true;

static void freeVideoBuffer(pcbNode *proc)

{

kfree(proc->videoBuffer);

}
extern int kkk;

static bool guiAddProc(pcbNode *currentProcces)

{
if(guiProcceses.last == NO_SELECTED_PROCCESS)
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guiProcceses.last = 0;
else

guiProcceses.last++;

if(guiProcceses.last == MAX_GUI_PROCCESES)
{

guiProcceses.last--;

return false;

}

//kkk++; if(kkk == 5){printk("last proc last %x proc %x \n curent proc %x \n",
guiProcceses.last, currentProcces, guiProcceses.curr); __asm volatile("cli;"); while(1);}

guiProcceses.nodes[guiProcceses.last] = currentProcces;

return true;

void guiFlush(pcbNode *guiP)
{
if(guiProcceses.nodes[guiProcceses.curr] == guiP)
{
//printk("Draw test10!"\n" );

vga_write(guiP->videoBuffer);

bool guiNext(pcbNode *currentProcces)
{
size_ti;

//kkk++; if(kkk == 17){printk("last proc last %x proc %x \n curent proc %x \n",
guiProcceses.last, currentProcces, guiProcceses.curr); __asm volatile("cli;"); while(1);}

if(guiProcceses.last == NO_SELECTED_PROCCESS)
return false;
//printk("gui next... %x last %x", guiProcceses.curr, guiProcceses.last);

if(guiProcceses.curr == NO_SELECTED_PROCCESS || guiProcceses.curr >= guiProcceses.last)
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guiProcceses.curr =0;

else if(guiProcceses.curr < guiProcceses.last )
guiProcceses.curr++;

else

return false;

guiFlush(guiProcceses.nodes[guiProcceses.curr]);

setCursorPosition(0, 0);

return true;

bool procGuilnit(pcbNode *currentProcces)

{

if(!guiAddProc(currentProcces))

return false;

if(linitVideoBuffer(currentProcces))

return false;

return true;

static bool guiRemoveProc(pcbNode *currentProcces)

{

size_ti=0;

if(guiProcceses.last == NO_SELECTED_PROCCESS)

return false;
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while(i <= guiProcceses.last && guiProcceses.nodes]i] != currentProcces)
i++;

’

i++;

while(i <= guiProcceses.last)

guiProcceses.nodes[i-1] = guiProcceses.nodes[i++];

if(guiProcceses.last == 0)

guiProcceses.last = NO_SELECTED PROCCESS;
else

guiProcceses.last--;

//kkk++; if(kkk == 4){printk("last proc last %x proc %x \n curent proc %x \n",
guiProcceses.last, currentProcces, guiProcceses.curr); __asm volatile("cli;"); while(1);}

guiNext(currentProcces);

return true;

void procGuiDestroy(pcbNode *currentProcces)

{

freeVideoBuffer(currentProcces);

guiRemoveProc(currentProcces);

void ScDraw(byte *buffer, size_t offset, size_t count, dword position)

{

size_ti;

offset *=2;

for(i=0; i< count; i++)

{
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currentProcces->videoBuffer[offset++] = buffer|i];

currentProcces->videoBuffer[offset++] = OxOF;

guiFlush(currentProcces);

setCursorPosition((word) (position >> 16), (word) (position & OxFFFF) );

Apxeio: ide.c

#include "ide.h"
#include "segments.h"
#include "interupts.h"

#include "pic.h"
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#include "stdiok.h"
#include "ioblock.h"
#include "device.h"
#include "memory.h"

#include "registers.h"

diskinfo dskinf;

bool wait_interupt;

struct commandState{
byte lastCommand; /**Last command executed*/
size_t bytesReadWriteSucced; /**Number of bytes succesfully readed or writed */
byte *ata_buff; /**buffef to write or read*/
byte *tempSector;
size_t buffer_index;

size_t firstByte, lastByte; /**start read/write from firstByte at first sector stop read/write at
lastByte at last sector*/

size_t firstSector, lastSector; /**start read/write from sector firstSector stop read/write to
sector lastSector*/

size_t curr_sector;

size_t sectorsCount; /**Number of sectors to read or write per command(outside
readsectors() is read only)*/

bool identifyDriveComlete; /**dskinf struct contains valid data*/

} cmndSt;

#define INTR_HNDL __ attribute__ ((interrupt, no_caller_saved_registers))

INTR_HNDL void ide_handler(struct interrupt_frame*);

/*Sends a command to the ata controler*/

void sendComand(byte command)

{

cmndSt.lastCommand = command,;

/*check if drive is ready(bsy bit)*/
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writeCommandReg(command);

void identify_dr(void)
{

readStatusReg(); /*clear any pending interrupt*/
/*wait until driver not busy function need here*/
cmndSt.identifyDriveComlete = false;
cmndSt.sectorsCount = 1;

sendComand(IDENTIFY_DRIVE);

while(cmndSt.identifyDriveComlete == false);

/*how to find base addersses and irg number??*/
void initDisk(void)

{

writeDeviceControlReg(8);/*enable ata interrupts*/
addIntGate(PRIMARY_ATA_IRQ, CS_PLO, (dword) ide_handler, INT_GATE | DPLO);

identify_dr();

void enableLba(void)
{

byte temp = readDriveHeadReg();

writeDriveHeadReg( (temp |=(1<<6)) );
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/*this function called only from interrupt handler
to initialize dskinf struct when executing the identify_drive command */
void setDskInf(void)
{
size_ti;

word temp;

readDataReg(); /*word 0*/
dskinf.cyl_cnt = readDataReg();
readDataReg(); /*word 2 ata reserved*/
dskinf.head_cnt = readDataReg();
readDataReg(); /*unformatted bytes per track*/
readDataReg(); /*unformatted bytes per sector*/
dskinf.spt_cnt = readDataReg();
for(i=7; i<=9; i++) readDataReg();/*words 7 to 9 ata reserved*/
for(i=0; i< 10; i++)
dskinf.serial_num[i] = readDataReg();
readDataReg(); /*buffer type (word 20)*/
dskinf.buffer_sz = readDataReg();
readDataReg();
readDataReg();/*word 23*/
for(i=0;i<40; i+=2){
temp = readDataReg();
dskinf.model_num([i] = (char) (temp >> 8);
dskinf.model_num[i + 1] = (char) (temp & OxFF);
}
readDataReg();/*max sector number tranfered per interrupt*//*word 44*/
readDataReg();/*double word io*/
readDataReg();
readDataReg();
readDataReg();

temp = readDataReg();/*word 49*/
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if(temp & (1 << 9))

{
dskinf.is_Iba_supp = true;
enablelLba();

}

else dskinf.is_lba_supp = false;

//printk("lba:%x\n", (dword)dskinf.is_lba_supp);

for(i=0; i< 10; i++)/*word 59*/

readDataReg();

dskinf.total_sectors = (dword) readDataReg();

dskinf.total_sectors |= ((dword)readDataReg() << 16);

for(i=0; i<194; i++)

readDataReg();

void writeData(void)
{
size_t i, writeFrom, writeTo;
word temp;
byte * tempFirstSector = cmndSt.tempSector;

byte *templastSector = (cmndSt.tempSector + 512);

while( cmndSt.sectorsCount-- )
{
if(cmndSt.curr_sector == cmndSt.firstSector)
writeFrom = cmndSt.firstByte;

else
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writeFrom =0;

if(cmndSt.curr_sector == cmndSt.lastSector)
writeTo = cmndSt.lastByte;
else

writeTo =511;

for(i=0; i<512; i+=2)
{
temp =0;

if(i < writeFrom )
temp = (word) ( cmndSt.tempSector]i] );
else if(i > writeTo)
temp = (word) ( tempLastSectorf[i]);
else
{
temp = (word) ( cmndSt.ata_buff[cmndSt.buffer_index]);
cmndSt.buffer_index++;

cmndSt.bytesReadWriteSucced++;

if(i + 1 < writeFrom)
temp |= (word) ( cmndSt.tempSector[i + 1] << 8);
else if(i + 1 > writeTo)
temp |=(word) ( tempLastSector[i + 1] << 8);
else
{
temp |= (word) ( cmndSt.ata_buff[cmndSt.buffer_index] << 8);
cmndSt.buffer_index++;

cmndSt.bytesReadWriteSucced++;
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writeDataReg(temp);

cmndSt.curr_sector++;

/*
for(i=0; i< 256 * cmndSt.sectorsCount; i++)

writeDataReg(cmndSt.ata_buff[cmndSt.buffer_index + i]);

cmndSt.buffer_index +=i;

*/

void readBuffer(void)

{
size_tj;

word temp;

if(cmndSt.sectorsCount == 0)

return;

if(cmndSt.firstSector == cmndSt.lastSector && cmndSt.curr_sector == cmndSt.firstSector)

{
for(j=0; j<512; j+=2)
{

temp = readDataReg();

if(j >= cmndSt.firstByte && j <= cmndSt.lastByte)
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cmndSt.ata_buff[cmndSt.buffer_index] = (byte) (temp & 0xO0FF);
cmndSt.bytesReadWriteSucced++;

cmndSt.buffer_index++;

if(j + 1 >= cmndSt.firstByte && j + 1 <= cmndSt.lastByte)

{
cmndSt.ata_buff[cmndSt.buffer_index] = (byte) (temp >> 8);

cmndSt.bytesReadWriteSucced++;

cmndSt.buffer_index++;

}

return;

if(cmndSt.firstSector == cmndSt.curr_sector)

{
for(j=0; j<512; j+=2)

{
temp = readDataReg();

if( j >= cmndSt.firstByte )

{
cmndSt.ata_buff[cmndSt.buffer_index] = (byte) (temp & OxO0FF);

cmndSt.bytesReadWriteSucced++;

cmndSt.buffer_index++;

if(j + 1 >= cmndSt.firstByte )

{
cmndSt.ata_buff[cmndSt.buffer_index] = (byte) (temp >> 8);
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cmndSt.bytesReadWriteSucced++;

cmndSt.buffer_index++;

}

cmndSt.curr_sector++;

cmndSt.sectorsCount--;

while(cmndSt.sectorsCount)

{

if(cmndSt.curr_sector == cmndSt.lastSector)
{
for(j=0; j<512; j+=2)
{
temp = readDataReg();

if( j <= cmndSt.lastByte )

{
cmndSt.ata_buff[cmndSt.buffer_index] = (byte) (temp & 0x00FF);
cmndSt.bytesReadWriteSucced++;

cmndSt.buffer_index++;

if( j + 1 <= cmndSt.lastByte )

{
cmndSt.ata_buff[cmndSt.buffer_index] = (byte) (temp >> 8);

cmndSt.bytesReadWriteSucced++;

cmndSt.buffer_index++;

}

else /*if cmndSt.currentSector |= cmndSt.lastSector*/
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for(j=0; j<512; j+=2)
{

temp = readDataReg();

cmndSt.ata_buff[cmndSt.buffer_index] = (byte) (temp & 0xO0FF);
cmndSt.bytesReadWriteSucced++;

cmndSt.buffer_index++;

cmndSt.ata_buff[cmndSt.buffer_index] = (byte) (temp >> 8);
cmndSt.bytesReadWriteSucced++;

cmndSt.buffer_index++;

cmndSt.curr_sector++;

cmndSt.sectorsCount--;

}
//printk("test %x\n", (dword) cmndSt.bytesReadWriteSucced);

}

size_t readSectors(dword Iba, size_t count, void *buffer)

{
byte currseccount; /*number of sectors to read */

size_t readSect;

if(buffer == NULL)

return O0;

if(Iba + count > dskinf.total_sectors)
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count = (size_t) dskinf.total_sectors - Iba;

readSect = count;

if( !count)

return 0;

cmndSt.ata_buff = (byte*) buffer;

cmndSt.buffer_index = 0;

while(count > 0)

{
setLba(lba);

if(count >= 256)

{
currseccount =0;
count -= 256;

cmndSt.sectorsCount = 256;

else

currseccount = count;
count =0;

cmndSt.sectorsCount = currseccount;

//printk("Alternate Status: %x\n", (dword) readAlternateStatusReg() );
writeSectorCountReg(currseccount);
//for(size_t i = 0; i< 40000000; i++)i=i;

//readAlternateStatusReg();
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byte status = readStatusReg();

while(status & 0x80){printk("opp!\n"); for(size_t i = 0; i < 40000000; i++)i=i; status =
readStatusReg();}

status = readStatusReg();

while(status & 8){printk("oqgq!\n"); for(size_t i = 0; i < 40000000; i++)i=i; status =
readStatusReg();}

//printk("sending comand....\n");

//printk("Alternate Status: %x\n", (dword) readAlternateStatusReg() );

//PicSetlrgqMask(14); //??What if interupt trigered before finish

sendComand(READ_SECTORS_RETRY);

Iba += cmndSt.sectorsCount;

return (dword) readSect;

int writeSectors(dword lba, size_t count, void *buffer)

{

byte currseccount;

if(buffer == NULL)

return -1;

cmndSt.ata_buff = (byte*) buffer;

cmndSt.buffer_index = 0;

while(count > 0)
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setLba(lba);

if(count >= 256)
{

currseccount =0;
count -= 256;

cmndSt.sectorsCount = 256;

else

currseccount = count;

count =0;

cmndSt.sectorsCount = currseccount;

writeSectorCountReg(currseccount);
sendComand(WRITE_SECTORS_RETRY);
while( !(readAlternateStatusReg() & 8) );/*wait for irg*/

writeData();

Iba += cmndSt.sectorsCount;

return O;

dword getSize(void)
{

return dskinf.total_sectors * 512;
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dword open(const char* path, const char* rw)

{

return 1;

///return : bytes succesfully readed

size_t read(dword add, size_t count, void *buffer)

{
size_ti;
if(count == 0)

return O0;

cmndSt.firstByte = add % 512;

cmndSt.lastByte = (add % 512) + ( (count-1) % 512) % 512; /** (add + count - 1)%512 will
overflow*/

cmndSt.firstSector = add / 512;

cmndSt.lastSector = (add / 512) + ((count-1) / 512); /** (add + count)/512 will overflow*/

cmndSt.bytesReadWriteSucced = 0;

cmndSt.curr_sector = cmndSt.firstSector;

wait_interupt = true;

readSectors(cmndSt.firstSector, cmndSt.lastSector - cmndSt.firstSector + 1, buffer);

while(wait_interupt);
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return cmndSt.bytesReadWriteSucced;

size_t write(dword add, size_t count, void *buffer, int flags)

{
size_ti;/**temp*/

size_t firstByte, lastByte, currSector, firstSector, lastSector;

if(count == 0)

return O;

firstByte = add % 512;

lastByte = (add % 512) + ( (count-1) % 512) % 512; /** (add + count - 1)%512 will overflow*/

firstSector = add / 512;

lastSector = (add / 512) + ((count-1) / 512); /** (add + count)/512 will overflow*/

cmndSt.tempSector = NULL;

if(firstByte !=0)

{
cmndSt.tempSector = pageFrameAlloc(1);
read(firstSector * 512, 512, cmndSt.tempSector);
for(i = 0; i<40000000; i++);/**temp*/

//printk("temp f: %x\n", cmndSt.tempSector[511]);

if( lastByte !1=511)

{
if(cmndSt.tempSector == NULL)

cmndSt.tempSector = pageFrameAlloc(1);
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read(lastSector * 512, 512, cmndSt.tempSector + 512);
for(i = 0; i <40000000; i++);/**temp*/

//printk("temp I: %x\n", cmndSt.tempSector[511 + 512]);

///write begin
cmndSt.firstByte = firstByte;

cmndSt.lastByte = lastByte;

cmndSt.firstSector = firstSector;

cmndSt.lastSector = lastSector;

cmndSt.bytesReadWriteSucced = 0;

cmndSt.curr_sector = cmndSt.firstSector;

writeSectors(cmndSt.firstSector, cmndSt.lastSector - cmndSt.firstSector + 1, buffer);

if(cmndSt.tempSector != NULL)

pageFrameFree((dword)cmndSt.tempSector/PAGE_FRAME_SIZE, 1);

for(i = 0; i<40000000; i++)count = i;/**temp*/
//wait_interupt = true;

//while(wait_interupt);

return cmndSt.bytesReadWriteSucced;
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void installDevice(void)

{

operations op;

op.getSize = getSize;

op.read = read,;

op.write = write; //writeSectors;
op.fopen = open;

op.fseek = NULL;

initDisk();

addDevice(dskinf.model_num, dskinf.serial_num, STORAGE, &op);

static void errorHandler(void)

{

byte error = readErrorReg();

switch(cmndSt.lastCommand){
case READ_SECTORS_RETRY:
case READ_SECTORS:

///if(error == x ) total_bytes_read = 0;

break;

INTR_HNDL void ide_handler(struct interrupt_frame *frame)
{

byte status = readAlternateStatusReg();
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if(status & 1)
{

printk("IDE:Error occured:\nError reg: %x Status: %x", (dword) readErrorReg(), (dword)
status);

errorHandler();
}

else /// if no errors

{

switch(cmndSt.lastCommand){

case IDENTIFY_DRIVE:
setDsklInf();
//printk("lbas %x\n", (dword)dskinf.total_sectors);
cmndSt.identifyDriveComlete = true;
break;

case READ_SECTORS_RETRY:

case READ_SECTORS:
//printk("read_sectors: %x\n", (dword) readSectorCountReg());
readBuffer();
break;

case WRITE_SECTORS_RETRY:
//printk("trasfer completed!!"\n");

break;

readStatusReg();
PicEoi(PRIMARY_ATA_IRQ);/*Check correct irq from array and selected drive*/

wait_interupt = false;
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Apxelo:interupts.c

#include "interupts.h"
#include "keyboard.h"
#include "procScheduler.h"

#include "exeptions.h"
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#include "segments.h"

#include "exportedSymbols.h"

struct interuptGate idt[256];

void sys_call_hndIr(void);

void pitHndIr(void);

void lidt(void);
void installExcHandlers(void);

void installExcHandlers(void); /**??*/

void initldt(void)

{
/*Initialize idt with the exception hanlers*/

installExcHandlers();

/*load idt into register*/

lidt();

INTR_HNDL void spuriousIntHandler(struct interrupt_frame *frame)

{

//__asm volatile("cli;");
//printk("324234231@4");
//while(1);

void addIntGate(size_t index, word cs, dword offset, byte flags)

{

idt[index].offsetLow16 = (word) (offset & OxFFFF);
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idt[index].segmentSelector = cs;
idt[index].zero = (byte)0;

idt[index].typeAttr = flags;
idt[index].offsetHigh16 = (word) (offset >> 16);

void installExcHandlers(void)

{

addIntGate(0, CS_PLO, (dword) divZeroEx, INT_GATE | DPLO); //flags = 8E
addIntGate(1, CS_PLO, (dword) debugEx, INT_GATE | DPLO);

addIntGate(3, CS_PLO, (dword) breakpointEx, INT_GATE | DPL3); //flags = EE
addIntGate(4, CS_PLO, (dword) overflowEx, INT_GATE | DPL3);

addIntGate(5, CS_PLO, (dword) boundEx, INT_GATE | DPL3);

addIntGate(6, CS_PLO, (dword) invalodOpCodeEx, INT_GATE | DPLO);
addIntGate(7, CS_PLO, (dword) deviceNotAvailEx, INT_GATE | DPLO);
addIntGate(8, CS_PLO, (dword) doubleFaultEx, INT_GATE | DPLO);
addIntGate(9, CS_PLO, (dword) coprocessorOverrunEx, INT_GATE | DPLO);
addIntGate(10, CS_PLO, (dword) tssEx, INT_GATE | DPLO);

addIntGate(11, CS_PLO, (dword) segmentNotPresentEx, INT_GATE | DPLO);
addIntGate(12, CS_PLO, (dword) StackFaultEx, INT_GATE | DPLO);
addIntGate(13, CS_PLO, (dword) generalProtectionFaultEx, INT_GATE | DPLO);
addIntGate(14, CS_PLO, (dword) PageFaultEx, INT_GATE | DPLO);
addIntGate(16, CS_PLO, (dword) x87FPUErrorEx, INT_GATE | DPLO);
addIntGate(17, CS_PLO, (dword) AligmentCheckEx, INT_GATE | DPLO);
addIntGate(18, CS_PLO, (dword) MachineCheckEx, INT_GATE | DPLO);

addIntGate(19, CS_PLO, (dword) SIMDFloatPointEx, INT_GATE | DPLO);

addIntGate(39, CS_PLO, (dword) spuriousintHandler, INT_GATE | DPLO);

addIntGate(32, CS_PLO, (dword) pitHndIr, INT_GATE | DPLO);

//addIntGate(33, CS_PLO, (dword) keyboardHandler, INT_GATE | DPLO); //?? protect from gpf

if hardware hanlder is not installed

addIntGate(255, CS_PLO, (dword) sys_call_hndlr, TRAP_GATE | DPL3);
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void lidt(void)
{
interuptDescTableReg.limit = 0x1000;

interuptDescTableReg.base = (dword) idt;

__asm volatile ("lidt %0;" : : "m"(interuptDescTableReg));

Apxelo: ioblock.c

#tinclude "ioblock.h"

extern pcbNode *currentProcces, *readyProccesQueue, *readyProccesQueueTail;

pcbNode *ioBlockedProccesQueue;
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void ioblock(void)

{

if(currentProcces != NULL && currentProcces == readyProccesQueue)

{
if(readyProccesQueueTail == readyProccesQueue)

readyProccesQueueTail = NULL;

readyProccesQueue = readyProccesQueue->next;

if(ioBlockedProccesQueue == NULL)
ioBlockedProccesQueue = currentProcces;

else

{

currentProcces->next = ioBlockedProccesQueue;

joBlockedProccesQueue = currentProcces;

currentProcces = NULL;

__asm volatile("int $32");

void iounblock(pcbNode *proc)

{

pcbNode *curr = ioBlockedProccesQueue, *prev = NULL;

if(currentProcces != NULL && currentProcces == readyProccesQueue)

{
while(curr != NULL && curr != proc)

{
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prev = curr,

curr = curr->next;

if(curr == NULL)

return;

if(prev == NULL)
ioBlockedProccesQueue = ioBlockedProccesQueue->next;
else

prev->next = curr->next;

readyProccesQueueTail->next = curr;
readyProccesQueueTail = curr->next;

readyProccesQueueTail->next = NULL;

Apxelo: keyboard.c

#include "keyboard.h"
#include "io.h"
#include "vga.h"

#include "pic.h"
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COHSt byte SCBI’]TOASC"[] = {I\OI, I\OI, I1I' I2|' |3I’ I4I’ I5|' |6|, |7I’ I8|' I9|' lol’ l_l' I=I' I\OI, I\OI, Iql' IWI,
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‘\O'I
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’\Oll
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I\Oll
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’\Oll
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void keyboardHandler(void)

{

byte scanCode, ascii;

INB(scanCode, KEYBOARD_DATA_BUFFER);

ascii = scanToAscii[scanCode];

if(KEY_PRESSED(scanCode))

printChar(ascii, OxOF);
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PicEoi(ISA_KEYBOARD_IRQ);

__asm volatile("sti;");
__asm volatile("leave;");

__asm volatile("iret;");

Apxeio:main.c

#include "type.h"
#include "registers.h"
#include "vga.h"

#tinclude "io.h"
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#include "exeptions.h"
#include "interupts.h"
#include "stdio.h" ///???
#include "keyboard.h" ///???
#include "procScheduler.h"
#include "memory.h"
#include "criticalError.h"
#include "pic.h"

#include "version.h"

#include "kernelHeap.h"
#include "sysCallTable.h"
//#include "sysCallLib.h"
#include "stdiok.h"

#include "ide.h"

#include "createProcces.h"
#include "device.h"

#include "string.h"

#include "volume.h"

#include "exportedSymbols.h"

#include "gui.h"

extern dword debug;

void _main() __asm ("_main"); ///for entry point in gnu linker we define _main at 0x500

void k_main();

void sysWait(void);

/*procl() and proc2() are procceses that run at the same time

*with task switching.

procl() print a message on the screen while proc2() blinks keyboard leds
*/

void procl(void);
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void proc2(void);
void proc3(void);

void initlde(void);

void delay();

/* _main function called from the bootloader
*after switching to protected mode.
*Gnu linker must put this function where the bootloader makes far jump(0x500)
*/
void _main()
{
/*Initialize segment registers
*at the third entry of the gdt
*In flat memory model all segment registers use the same desciptor.
*Cs register initialized in bootloader(whith a far jump) at the second entry of gdt(0x08)
*The 3 Isb must be zero (privilage level and table indicator)
* |index at gdt | ti| rpl
* 10000000000010| O | 00b = 0x10
*/
SET_DS(0x10);
SET_ES(0x10);
SET_FS(0x10);
SET_GS(0x10);
SET_SS(0x10);

/*Initialize stack

*Bios memory map mark erea 0x00007EQO - 0xO007FFFF as
*guaranteed free for use. Stack grows downwards hence ebp and esp
*initiazed at Ox0007FFFF

*/

SET_EBP(Ox4FFFFC);///!!1??stack must change address!!!
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SET_ESP(OX4FFFFC);

k_main();

void k_main()

{

OUTB(0x36, 0x43);
OUTB(166, 0x40);

OUTB(11, 0x40);

J*

__asm volatile("movb $54, %al;"
"outb %al, $67;"
"movw $11931, %ax;"
"movw $11931, %ax;"
"movw $11931, %ax;"
"movw $11931, %ax;"
);/*

/*Clear screen from bios message*/

init_vga(); //clearScreen();

/*initialize idt*/

printk("Initializing idt...\n");

initldt();
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/*Remap picirgs*/

printk("Remmaping pic at 0x%x and
0x%x...\n",(dword)DEFAULT_MASTER_PIC_VECTOR_OFFSET,
(dword)DEFAULT_SLAVE_PIC_VECTOR_OFFSET);

if(remaplrq((byte)DEFAULT_MASTER_PIC_VECTOR_OFFSET,
(byte)DEFAULT_SLAVE_PIC_VECTOR_OFFSET) == -1)

{
printk("Unkown error: irgs not remaped...\nPlease reestart the system\n");

while(1); /*Stop system initialization*/

/*Create a bitmap that describe if a page frame is used or not

*With that bitmap we can mark page frames as free or used and we are able to allocate
memory

*/
printk("Initializing memory map...\n");

initMemoryMap();

/¥*initialize kernel's heap*/
printk("initialze kernel's heap...\n");

initkernelHeap();

/*load tss*/

memset((void*)54, 0, 0x67); ///?? at 0x68 size of tss??
https://wiki.osdev.org/Task_State_Segment

SET_EAX(Ox2b);
__asm volatile("Itr %ax;");

(*(byte*)Ox3E) = 0x10; /*initialize ssO at tss*/

/*initialize process array*/
printk("Initializing process table...\n");
initProc();

initVideo();
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//clearScreen();

/*Configure programmable interrupt controller (PIC)

*to send only keyboard, ata and pit hardware interupts to processor
*/

OUTB(0xFB, 0x21);

OUTB(0OxFF, 0xA1);//OUTB(OxFF, 0xA1);

initVolumes();
initlde();

/*call volume search*/

printk("Initializing expored symbols table..\n");

initExportedSymbols();

clearScreen();

__asm volatile("sti;");

// addDriver("A:/KEYBOARD.DRV");
//addDriver("A:/MOUSE.DRV");
// addDriver("A:/OUT.RUN");

//addDriver("A:/KBRDCLI.RUN");
/**createProcces("A:/GETCHAR.RUN"); */ ///working
SccreateProcces("A:/SRV.RUN", "");
//createProcces("A:/GETCHSC.RUN");
SccreateProcces("A:/CMD.RUN", "");

SccreateProcces("A:/START.RUN", "");
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//createProcces("A:/MAIN.RUN");
//createProcces("A:/TEST2.RUN");
//createProcces("A:/TEST3.RUN");
clearScreen();

__asm volatile("cli;");

PicClearlrgMask(1);
PicClearlrgMask(0);
//PicClearlrgMask(2);
PicClearlrgMask(12);

//PicClearlrqMask(14);

SET_DS(Ox1B);
SET_ES(Ox1B);
SET_FS(Ox1B);
SET_GS(Ox1B);

/*Enable interupts and wait pit interupt for task switching*/
__asm volatile("sti;");
here:goto here;

__asm volatile("hlt;");

extern blockedProccesQueue, ioBlockedProccesQueue;

void sysWait(void)
{
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while(1)
{

//printk("wait, %x, %x ", (dword) blockedProccesQueue, (dword) ioBlockedProccesQueue );
__asm volatile("sti;");

__asm volatile("hlt;");

void initlde(void)

{
PicClearlrgMask(14);

__asm volatile("sti;");
selectDrive(MASTER);
//initDisk();

installDevice();

__asm volatile("cli;");

Apxelo: memory.c

#include "memory.h"
#include "stdio.h"

#tinclude "stdiok.h"
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#define PROCCES_VER 2

#if PROCCES_VER ==

extern procStack proccesStack;

#endif // PROCCES_VER

#if PROCCES_VER ==

extern pcbNode *readyProccesQueue, *currentProcces;

#endif // PROCCES_VER

memoryMapEntry *memoryMap; /*Array created with bios function and describes system
memory. Evry entry describe a region.*/

dword biosMemoryMapEntriesCount; /*Number of entries in memory map*/

dword memory_size; /*total memory installed in system in Bytes*/

dword createMemoryPageFrameBitmap();

dword findRegion(size_t count);

bool regionlsFree(dword basePage, size_t countPages);

#if PROCCES_VER ==

catalogEntry* realocateProccessCatalog(catalogEntry *memCat, size_t newSize );
#elif PROCCES_VER ==

pageFrameRegionEntry* realocateProccessCatalog(pageFrameRegionEntry *memCat, size_t
newsSize );

#endif // PROCCES_VER

void initMemoryMap(void)
{

memoryMap = BIOS_MEMORY_MAP_ADDRESS;

biosMemoryMapEntriesCount = *MEMORY_MAP_ENTRIES_COUNT;

memory_size =(dword) memoryMap[biosMemoryMapEntriesCount - 1].baseAddress +
memoryMap[biosMemoryMapEntriesCount - 1].regionLength;

createMemoryPageFrameBitmap();
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//printf("Total memory(Byte): %x\n", (dword)memory_size);

dword getMemorySize(void)

{

return memory_size;

void printMemoryMap(void)
{

size_ti;

printk("BASE  REG LENTH TYPE\n");
for(i=0; i< (size_t) biosMemoryMapEntriesCount; i++ )

{

printk("%x | %x | %x\n", (dword)memoryMapli].baseAddress, (dword)
memoryMapli].regionLength, (dword) memoryMapli].regionType);

}

dword createMemoryPageFrameBitmap()

{

size_ti=0;

memset(PAGE_FRAME_BITMAP_BASE_ADD, 0, (size_t) (memory_size/PAGE_FRAME_SIZE/8) );
for(i = 0; i< biosMemoryMapEntriesCount; i++)

{
if(lmemoryMap->regionType != REG_TYPE_FREE)

{

size_t pageCount;
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pageCount = memoryMap->regionLength / PAGE_FRAME_SIZE;
if( memoryMap->regionLength % PAGE_FRAME_SIZE ) pageCount++;

if( ((memoryMap->baseAddress % PAGE_FRAME_SIZE) + ( memoryMap->regionLength %
PAGE_FRAME_SIZE)) > PAGE_FRAME_SIZE)pageCount++;

ReservePageFrames( GET_PAGE_FRAME_FROM_ADDRESS(memoryMap->baseAddress),
pageCount);

ReservePageFrames(0, 5242880/4096); /**First 5Mb are reserved for the system*/

return O;

void* pageFrameAlloc(size_t frameCnt)

{

dword startPage;

if( (startPage = findRegion(frameCnt)) == 0)

return (void*) 0;

ReservePageFrames(startPage, frameCnt);

return (void*)(startPage * (dword)PAGE_FRAME_SIZE );

void* pageFrameAllocBase(size_t frameCnt, dword basePage)

{

if( 'regionlsFree(basePage, frameCnt) )

return NULL;
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ReservePageFrames(basePage, frameCnt);

return (void*)(basePage * (dword)PAGE_FRAME_SIZE );

void pageFrameFree(dword basePage, size_t count)

{

ReleasePageFrames(basePage, count);

dword findRegion(size_t count)

{

dword pageNum =0, pageCount = GET_PAGE_FRAME_FROM_ADDRESS(memory_size) +
1;///total pages ??+1

size_t regionSize;

while(pageNum + count < pageCount)

{
regionSize = 0;

while( (*(byte*)(((dword)PAGE_FRAME_BITMAP_BASE_ADD) + (pageNum + regionSize)/8) &
(128 >> ((pageNum + regionSize) % 8) )) ==0)

{

regionSize++;

if(regionSize == count) return pageNum;

pageNum += (regionSize + 1);

return O0;

bool regionlsFree(dword basePage, size_t countPages)
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dword sysTotalPages = GET_PAGE_FRAME_FROM_ADDRESS(memory_size) - 1; ///global??

dword currPage = basePage, lastPage = basePage + countPages - 1;

if(lastPage > sysTotalPages)

return false;

while(currPage <= lastPage)

{
if(GET_PAGE_STATUS(currPage) != PAGE_IS_FREE )

return false;

currPage++;

return true;

void ReservePageFrames(dword basePgFrame, size_t pgFrameCount)

{
size_ti;

byte *pBitmap = (byte*) ((dword) PAGE_FRAME_BITMAP_BASE_ADD + (dword)
(basePgFrame/ (dword)8) );

for(i=0; i< pgFrameCount; i++)
{

*pBitmap |= (byte) 128 >> basePgFrame++ % (dword)8;

if((basePgFrame) % 8 == 0)pBitmap++;
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void ReleasePageFrames(dword basePgFrame, size_t pgFrameCount)

{
size_ti;

byte *pBitmap = (byte*) ((dword) PAGE_FRAME_BITMAP_BASE_ADD + (dword)
(basePgFrame/ (dword)8) );

for(i = 0; i< pgFrameCount; i++)
{
*pBitmap &=~ ((byte) 128 >> basePgFrame++ % (dword)8 );

if(basePgFrame % 8 == 0)pBitmap++;

}
#if PROCCES_VER ==

catalogEntry* createProccessCatalog(void)

{

catalogEntry *memCat = NULL;

memCat = (catalogEntry*) pageFrameAlloc(1);
if(memcCat == NULL)

return NULL;

memCat[0].base = (void*) memCat;

memCat[0].length = 1;

return memcCat;

void* ScAllocatePhysicalPages(dword pid, size_t length)
{
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void *tempRealoc = NULL, *tempMem = NULL;

if((tempMem = (void*) pageFrameAlloc(length)) == NULL )

return NULL;

if( (proccesStack.procces[pid].memCat.entrCnt + 1) * sizeof(catalogEntry) >

proccesStack.procces[pid].memCat.ctlgEntr[0].length * PAGE_FRAME_SIZE -
sizeof(catalogEntry))

{
if( (tempRealoc =
realocateProccessCatalog(proccesStack.procces[pid].memCat.ctIgEntr,

proccesStack.procces[pid].memCat.ctlgEntr[0].length * 2)) == NULL)

pageFrameFree((dword)tempMem / PAGE_FRAME_SIZE, length);

return NULL;

proccesStack.procces[pid].memCat.ctlgEntr = tempRealoc;

proccesStack.procces[pid].memCat.entrCnt++;

proccesStack.procces[pid].memCat.ctlgEntr[proccesStack.procces[pid].memCat.entrCnt -
1].length = length;

return proccesStack.procces[pid].memcCat.ctlgEntr[proccesStack.procces[pid].memCat.entrCnt
- 1].base = tempMem;

}

catalogEntry* realocateProccessCatalog(catalogEntry *memCat, size_t newSize )

{
catalogEntry *ptr = NULL;
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if((ptr = (catalogEntry*) pageFrameAlloc(newsSize)) == NULL)

return NULL;

memcpy((byte*) memCat, (byte*) ptr, memcCat[0].length * PAGE_FRAME_SIZE);
ptr[0].base = ptr;

ptr[0].length = newSize;

pageFrameFree((dword)memCat / PAGE_FRAME_SIZE, memCat[0].length);

return ptr;

int ScFreePhysicalPages(void* ptr, dword pid)///!pid parametre must eliminated
{

size_ti, lastRecord;

/*Check if ptr record exist in catalog*/
if(proccesStack.procces[pid].memCat.entrCnt > 2)
{
for(i = 2; i < proccesStack.procces[pid].memCat.entrCnt; i++)
{
if(proccesStack.procces[pid].memCat.ctlgEntr[i].base == ptr)
{
///delete entry and decremennt entrCnt
///replace last entry with entry which is going to be deleted
proccesStack.procces[pid].memCat.entrCnt--;

pageFrameFree((dword) ptr / PAGE_FRAME_SIZE, (size_t)
proccesStack.procces[pid].memCat.ctlgEntr[i].length);

lastRecord = proccesStack.procces[pid].memCat.entrCnt;

proccesStack.procces[pid].memCat.ctlgEntr[i].base =
proccesStack.procces[pid].memcCat.ctlgEntr[lastRecord].base;
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proccesStack.procces[pid].memCat.ctlgEntr[i].length =
proccesStack.procces[pid]l.memCat.ctlgEntr[lastRecord].length;

proccesStack.procces[pid].memcCat.ctlgEntr[i].type =
proccesStack.procces[pid].memCat.ctlgEntr[lastRecord].type;

return 0;

return -1;

void destroyProccesCatalog(dword pid)

{

size_ti;

for(i = 1; i< proccesStack.procces[pid].memCat.entrCnt; i++)

{

pageFrameFree((dword) proccesStack.procces[pid].memCat.ctlgEntr[i].base /
PAGE_FRAME_SIZE,

(size_t) proccesStack.procces[pid].memCat.ctlgEntr[i].length);

pageFrameFree((dword) proccesStack.procces[pid].memCat.ctlgEntr[0].base /
PAGE_FRAME_SIZE,

(size_t) proccesStack.procces[pid].memCat.ctlgEntr[i].length);

}
#endif // PROCCES_VER

#if PROCCES_VER ==

pageFrameRegionEntry* createProccessCatalog(void)

{
pageFrameRegionEntry *pageFrameCat = NULL;

pageFrameCat = (pageFrameRegionEntry*) pageFrameAlloc(1);
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if(pageFrameCat == NULL)

return NULL;

pageFrameCat[0].base = (void*) pageFrameCat;

pageFrameCat[0].length = 1;

return pagefFramecCat;

static void* allocatePhysicalPages(size_t length, dword base_address, dword mode, dword
protection)

{
if(mode == ALLOC_MODE_ANY_ADD)

return pageFrameAlloc(length);

if(mode == ALLOC_MODE_FIXED_ADD)

return pageFrameAllocBase(length, base_address);

return NULL;

/*Param: length: number of page frames to allocate*/
void* ScMemAlloc(size_t length, dword base_address, dword mode, dword protection)

{
void *tempRealoc = NULL, *tempMem = NULL;

if((tempMem = allocatePhysicalPages(length, base_address, mode, protection)) == NULL )

return NULL;

/*check if free space for new entry exist*/

if( currentProcces->pageCat.count * sizeof(pageFrameRegionEntry) >= (currentProcces-
>pageCat.catalog[0].length * PAGE_FRAME_SIZE) )
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///temp realoc is not *pageFrameRegionEntry

if( (tempRealoc = realocateProccessCatalog(currentProcces->pageCat.catalog,
currentProcces->pageCat.count + 10)) == NULL) ///??dynamic not +100

{
pageFrameFree((dword)tempMem / PAGE_FRAME_SIZE, length);

return NULL;

currentProcces->pageCat.catalog = tempRealoc;

currentProcces->pageCat.count++;

currentProcces->pageCat.catalog[currentProcces->pageCat.count - 1].length = length;

return currentProcces->pageCat.catalog[currentProcces->pageCat.count - 1].base =
tempMem;

}

pageFrameRegionEntry* realocateProccessCatalog(pageFrameRegionEntry *memcCat, size_t
newsSize )

{
pageFrameRegionEntry *ptr = NULL;

if((ptr = (pageFrameRegionEntry*) pageFrameAlloc(newSize)) == NULL)

return NULL;
memcpy((byte*) memCat, (byte*) ptr, memCat[0].length * PAGE_FRAME_SIZE);
ptr[0].base = ptr;

ptr[0].length = newSize;

pageFrameFree((dword)memCat / PAGE_FRAME_SIZE, memCat[0].length);
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return ptr;

int ScFreePhysicalPages(void* ptr)///!pid parametre must eliminated

{

size_t i, lastRecord;

/*Check if ptr record exist in catalog*/

if(currentProcces->pageCat.count > 2)

{
for(i = 2; i < currentProcces->pageCat.count; i++)
{
if(currentProcces->pageCat.catalog[i].base == ptr)
{

///delete entry and decremennt entrCnt
///replace last entry with entry which is going to be deleted
currentProcces->pageCat.count--;

pageFrameFree((dword) ptr / PAGE_FRAME_SIZE, currentProcces-
>pageCat.catalog[i].length);

lastRecord = currentProcces->pageCat.count;

currentProcces->pageCat.catalog[i].base = currentProcces-
>pageCat.catalog([lastRecord].base;

currentProcces->pageCat.catalog[i].length = currentProcces-
>pageCat.catalog[lastRecord].length;

currentProcces->pageCat.catalog[i].type = currentProcces-
>pageCat.catalog[lastRecord].type;

return 0;

return -1;

172



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

void destroyProccesCatalog()

{

size_ti;

for(i = 1; i <currentProcces->pageCat.count; i++)

pageFrameFree((dword) currentProcces->pageCat.catalog[i].base /
PAGE_FRAME_SIZE,currentProcces->pageCat.catalog[il.length);

pageFrameFree((dword) currentProcces->pageCat.catalog[0].base / PAGE_FRAME_SIZE,
currentProcces->pageCat.catalog[0].length);

}

#endif // PROCCES_VER

size_t countFreePhysicalPages(void)

{
size_ti,cnt=0;

byte *pBitmap = (byte *) PAGE_FRAME_BITMAP_BASE_ADD;

for(i=0; i< memory_size / PAGE_FRAME_SIZE; i++)

{
if( (pBitmap[i/8] & (128 >> (i % 8))) == 0)cnt++;

}

return cnt;

}
Apxelo: pe.c

#include "pe.h"
#include "vfs.h"
#include "memory.h"

ttinclude "stdiok.h"
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static void printProcProp(peHeader *peH);

static bool loadSectionsToMem(peHeader *peH, byte *ibuffer, int type);

void loadProcFromDisk(const char *exepath, dword *entry, int type)
{

peHeader peH;

dword image;

size_t fsize, frealsize;

byte *ibuffer = pageFrameAlloc(50); ///?? free memory

printk("pe\n");

if( NULL == ibuffer)
{

printk("Failed to allocate memmory..\n");

return;

if(vffileExists(exepath, NULL, &frealsize) = 1)
{

printk("File does not exist\n");

return;

image = vfopen(exepath, "r", &fsize);
if(image == OxFFFFFFFF)

{
printk("File don't open..\n");

return;

fsize = vfread( exepath, &image, 0, frealsize, ibuffer);
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vfclose(image);

if(fsize != frealsize)
{
printk("Error could not real file correct.\n");

return;

peH.peSign = (dword) (* (word*)&ibuffer[0]);

peH.peHdrOff = (size_t) (* (dword*)&ibuffer[0x3c]);
peH.peHdrSign = (dword) (* (dword*)&ibuffer[peH.peHdrOff]);
peH.SecCnt = (dword) (* (word*)&ibuffer[peH.peHdrOff + 6]);
peH.OpHdrSz = (size_t) (* (word*)&ibuffer[peH.peHdrOff + 20]);

if(!peH.OpHdrSz)
{
printk("Optional header does not exist...\n");

return;

peH.OpHdrOff = peH.peHdrOff + PE_COFF_HEADER_SZ;
peH.magicNum = (dword) (* (word*)&ibuffer[peH.OpHdrOff]);
peH.codeSz = (dword) (* (dword*)&ibuffer[peH.OpHdrOff + 4]);
peH.initDSz = (dword) (* (dword*)&ibuffer[peH.OpHdrOff + 8]);
peH.uninDSz = (dword) (* (dword*)&ibuffer[peH.OpHdrOff + 12]);
peH.rvaEntP = (dword) (* (dword*)&ibuffer[peH.OpHdrOff + 16]);
peH.rvaCodeBase = (dword) (* (dword*)&ibuffer[peH.OpHdrOff + 20]);
peH.rvaDataBase = (dword) (* (dword*)&ibuffer[peH.OpHdrOff + 24]);
peH.imagebase = (dword) (* (dword*)&ibuffer[peH.OpHdrOff + 28]);

peH.SecTblOff = peH.OpHdrOff + peH.OpHdrSz;
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if(PE_FORMAT_PE32 != peH.magicNum )

{
printk("Format is not PE32...\n");

return;

if( !loadSectionsToMem(&peH, ibuffer, type) )
{
printk("Loading sections failed!\n");

return;

*entry = peH.imagebase + peH.rvaEntP;

printProcProp(&peH);

static bool loadSectionsToMem(peHeader *peH, byte *ibuffer, int type)
{

size_ti, j;

dword secFlags, secOffset, secSize, virtualAdd;

byte **sectionAdd;

sectionAdd = kmalloc(peH->SecCnt * sizeof(byte*) ); /**??free memory*/

for(i=0; i< peH->SecCnt; i++)
{
secFlags = (dword) (* (dword*)&ibuffer[peH->SecTblOff + 36]);

if( (secFlags & 0x20) || (secFlags & 0x40) || (secFlags & 0x80) ) /**code or data segment*/

{
//peH->codeSecOff = (dword) (* (dword*)&ibuffer[peH->SecTblOff + 20]);
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secOffset = (dword) (* (dword*)&ibuffer[peH->SecTblOff + 20]);
secSize = (dword) (* (dword*)&ibuffer[peH->SecTblOff + 16]);
virtualAdd = (dword) (* (dword*)&ibuffer[peH->SecTblOff + 12]);

if(type == 1)

sectionAdd[i] = pageFrameAllocBase(secSize / 4096+4, (virtualAdd+peH-
>imagebase)/4096 ); ///??Free memory ??not in proccess catalog

else if(Itype)

sectionAdd[i] = ScMemAlloc((secSize /4096)+1, (virtualAdd+peH->imagebase)/4096,
ALLOC_MODE_FIXED_ADD, 0);

if(sectionAdd[i] == NULL)
{
printProcProp(peH);

printk("section's memory allocation faild(section size=%x page=%x)...\n", secSize,
(virtualAdd+peH->imagebase)/4096 );

while(1);

return false;

copyBytes(sectionAdd(i], (byte*) &ibuffer[secOffset], secSize );
}

else

sectionAdd[i] = NULL,;

peH->SecTblOff += 40;

return true;
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static void printProcProp(peHeader *peH)
{

//size_t i;

printk("Signature of PE is: %x\n", peH->peSign );
printk("Pointer to PE Header: %x\n",(dword) peH->peHdrOff );
printk("PE Header signature is: %x\n", peH->peHdrSign );
printk("Number of sections is: %x\n", peH->SecCnt );

printk("SizeOfOptionalHeader is %x\n", (dword) peH->0OpHdrSz );

if(!peH->0pHdrSz)
{
printk("Optional header does not exist...\n");

return;

printk("Magic number is %x\n", peH->magicNum );

if(PE_FORMAT_PE32 != peH->magicNum )
{
printk("Format is not PE32..\n");

return;

printk("Size of code= %x\n", (dword) peH->codeSz );
printk("Size of init data %x\n", (dword) peH->initDSz );
printk("Size of unin data %x\n", (dword) peH->uninDSz );
printk("RVA entry point %x\n", peH->rvaEntP );
printk("RVA base of code %x\n", peH->rvaCodeBase );
printk("RVA base of data %x\n", peH->rvaDataBase );

printk("Image base %x\n", peH->imagebase );
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//printk("Image size = %x\n", fsize);

printk("Printing sections...\n");

printk("SectionN| VirtSize | VirtAddr | File Off | SzofRawD [\n");

/*
for(i=0; i< peH->SecCnt; i++)
{

printk("%c%c%c%c", (byte) (* (byte*)&ibuffer[SecTblOff]), (byte) (*
(byte*)&ibuffer[SecTblOff+1]), (byte) (* (byte*)&ibuffer[SecTblOff+2]), (byte) (*
(byte*)&ibuffer[SecTblOff+3]) );

printk("%c%c%c%c| ", (byte) (* (byte*)&ibuffer[SecTblOff+4]), (byte) (*
(byte*)&ibuffer[SecTblOff+5]), (byte) (* (byte*)&ibuffer[SecTblOff+6]), (byte) (*
(byte*)&ibuffer[SecTblOff+7]) );

printk("%x | %x | %x | %x\n", (dword) (* (dword*)&ibuffer[SecTblOff + 8]), (dword) (*
(dword*)&ibuffer[SecTblOff + 12]), (dword) (* (dword*)&ibuffer[SecTblOff + 20]), (dword) (*
(dword*)&ibuffer[SecTblOff + 16]) );

SecTblOff += 40;

*/

Apxelo: pic.c

#include "pic.h"
#include "type.h"

#tinclude "io.h"
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s32bit remaplrg(byte mstVecOff, byte slvVecOff)
{

///\f vector offset are not 8 bit aligned return error
if( ((mstVecOff | slvWecOff) & 0x7) 1=0)

return -1;

OUTB(ICW1_INIT+ICW1_ICW4, PIC1_COMMAND);
OUTB(ICW1_INIT+ICW1_ICW4, PIC2_COMMAND);

OUTB(mstVecOff, PIC1_DATA);

OUTB(slvVecOff, PIC2_DATA);

OUTB(0x4, PIC1_DATA);

OUTB(0x2, PIC2_DATA);

OUTB(ICW4_8086, PIC1_DATA);

OUTB(ICW4_8086, PIC2_DATA);

return O;

/*Send to the pic end of interrupt message*/

KEEP_REGS void PicEoi(byte irq)
{

if(irq > 8)

OUTB(PIC_EOI, PIC2_COMMAND);

OUTB(PIC_EOI, PIC1_COMMAND);

/*Mask an Irq line*/

void PicSetlrgMask(byte irglLine)
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byte mask;

byte port;

if(irgLine < 8)
{
INB(mask, PIC1_DATA);

port = PIC1_DATA;

else

INB(mask, PIC2_DATA);

irgLine -=8§;

port = PIC2_DATA;

mask |= (1 << irgLine);

OUTB(mask, port);

void PicClearlrgMask(byte irgLine)

{

byte mask;

byte port;

if(irgLine < 8)
{
INB(mask, PIC1_DATA);

port = PIC1_DATA;

else
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INB(mask, PIC2_DATA);
irgLine -=8§;

port = PIC2_DATA;

mask &= ~(1 << irqlLine);

OUTB(mask, port);

byte PicGetlrgState(byte irgLine)
{

byte mask;

byte port;

if(irgLine < 8)

{
INB(mask, PIC1_DATA);

port = PIC1_DATA;

else

INB(mask, PIC2_DATA);

irgLine -=8;
port = PIC2_DATA;

return (mask >> irgline) & 1;
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byte islrqPitEnable(void)

{
return !PicGetlrgState(ISA_PIT_IRQ);

Apxeio: pitHndlr.asm

;Interrupt handler for programmable interval timer(pit)

[BITS 32]

GLOBAL _pitHndlIr
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EXTERN contexSwitch

EXTERN _PicEoi

%define PIT_IRQ O

_pitHndIr:

call contexSwitch

;code here to update the pit (if need)

;does not preserve registers
push PIT_IRQ
call _PicEoi

add esp, Ox4

;push eax

;push edx

; mov al, 0x20
; mov dx, 0xAO
; out dx, al

; mov dx, 0x20

; out dx, al

; pop edx

; pop eax

;mov eax, [esp + 16]
;call print

iret
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CharTabIe db |0I’ I1I’|2I’|3I’|4|'I5|'I6|'I7|'I8|'I9I’|AI’|B|'IC|'IDI’|EI’|F|

print:
mov edx, 0xb8000

mov ecx, 32

next:

sub ecx, 4

mov ebx, eax

shr ebx, cl

and ebx, OxOF

mov ebx, [CharTable + ebx]
mov [edx], bx

inc edx

mov byte [edx], OxOF

inc edx

cmp ecx, 0

jef

jmp next

f:jmp f

Apxeio: pit_interrupt.asm

[BITS 32]

section .text
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GLOBAL _pit_interrupt_handler
EXTERN _selectProcces

EXTERN _showStack

;EXTERN _clearScreen

;EXTERN _ab

align 4

_pit_interrupt_handler:

pushad
;push eax
;CLI
std
call _selectProcces
;call _showsStack
;Lijmp L

;jmp 0x08:_showStack ;0xd98

;pop eax
popad
;sti

iret

Apxelo: ProcCondition.c

#include "procCondition.h"
#include "proccessStruct.h"
#include "destroyProccess.h"

#tinclude "stdiok.h"
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extern pcbNode *currentProcces, *readyProccesQueue, *blockedProccesQueue; /**??include
file*/

size_tcond_inc=1;

void init_condition(cond_t *cond)

{

cond->code = cond_inc++;

//cond->proc = NULL;

void cond_add_proc(cond_t *cond, pcbNode *curr)

{

//cond->proc = curr;

void cond_destroy(void)

{

bool cond_signal(cond_t *cond)

{

pcbNode *curr = blockedProccesQueue;

while(curr = NULL)
{

if(curr->msgQueue.cond_emtpyQueue.code == cond->code )

{

unblockProccess(curr);
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return true;

curr = curr->next;

return false;

Apxelo: procScheduler.c

#include "procScheduler.h"
#include "kernelHeap.h"
#include "stdio.h"

#include "registers.h"

#tinclude "io.h"
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#tinclude "stdiok.h"

pcbNode *readyProccesQueue, *currentProcces, *readyProccesQueueTail,
*blockedProccesQueue;

extern pcbNode *ioBlockedProccesQueue;

dword newPid = 1;

pcbNode *getPcbByPid(dword);

void setCurrEspO(dword esp0);

dword createNewPid(void)

{

return newPid++;

void initProc(void)

{

readyProccesQueue = readyProccesQueueTail = currentProcces = blockedProccesQueue =
ioBlockedProccesQueue = NULL;

}

/*this function need cli*/

/*#define KERNEL_SPACE_EFALGS 0x216

#define KERNEL_CODE_SEGMENT 0x08

#define USER_CODE_SEGMENT 0x23

dword newProcces(address entryPoint)

{
childProccesNode *newChildld = NULL;
pcbNode *tempCurr = currentProcces; ///holds currentProcces's value
pcbNode *newProc = kmalloc(sizeof(pcbNode));

register32 userEsp;
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if(newProc == NULL)

return 1;

currentProcces = newProc;

if(readyProccesQueue == NULL)
readyProccesQueue = readyProccesQueueTail = newProc;
else
{
readyProccesQueueTail->next = newProc;
readyProccesQueueTail = readyProccesQueueTail->next;
}

readyProccesQueueTail->next = NULL;

newProc->pageCat.count = 1;
if((newProc->pageCat.catalog = createProccessCatalog()) == NULL)

return 1;

if((newProc->ebp = (register32) ScAllocatePhysicalPages(1)) == 0)

return 1;

if((userEsp = (register32) ScAllocatePhysicalPages(1)) == 0)

return 1;

userEsp += (register32) PAGE_FRAME_SIZE - 4;

newProc->ebp += PAGE_FRAME_SIZE - 4; ///first byte of the highest dword on stack //this
must change if stack size change!!!

newProc->esp = newProc->ebp - 52 + 4;
(*((dword*)newProc->ebp)) = 0x1B;  //user data segment
(*((dword*)(newProc->ebp - 4 ))) = userEsp;

(*((dword*)(newProc->ebp - 8) )) = KERNEL_SPACE_EFALGS;
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(*((dword*)(newProc->ebp - 12) )) = USER_CODE_SEGMENT;
(*((dword*)(newProc->ebp - 16) )) = (dword) entryPoint;

(*((dword*)(newProc->ebp - 36) )) = (dword) newProc->ebp - 8; ///ESP** THIS VALUE
PROBABLY IGNORED!!

(*((dword*)(newProc->ebp - 40) )) = (dword) newProc->ebp; ///EBP

//printf("%x", (dword)(*((dword*)newProc->ebp - 4)));

newProc->esp0 = newProc->ebp;

newProc->pid = createNewPid();

newProc->state = ready;

if(tempCurr != NULL)
{

newProc->parentPid = tempCurr->pid;

newProc->parentPcb = tempCurr;

else

newProc->parentPid = 0;

newProc->parentPcb = NULL;

if(tempCurr != NULL)
{

if(tempCurr->childPidListHead == NULL)

{

tempCurr->childPidListHead = kmalloc(sizeof(childProccesNode)); ///Not checking if
kmallod fails

tempCurr->childPidListHead->next = NULL;

else
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newChildld = kmalloc(sizeof(childProccesNode));
newChildld->next = tempCurr->childPidListHead,;

tempCurr->childPidListHead = newChildld;

tempCurr->childPidListHead->hasReturn = false;

tempCurr->childPidListHead->pid = newProc->pid;

newProc->childPidListHead = NULL;

//printf("procces created!!!: %x\n", (dword)entryPoint);

currentProcces = tempCurr;

return O;

Y

void selectProcces(void)

{
dword newEbp, newEsp;/*DWORD*/

address ebp;

if(readyProccesQueue == NULL)
{

__asm volatile("sti;"

"hlt;");

if(readyProccesQueue != NULL)

{
GET_EBP(ebp);
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if(currentProcces != NULL)
{
currentProcces->ebp = (dword) (*(dword*)(ebp));

currentProcces->esp = (dword) ebp + 8;

if(readyProccesQueue->next != NULL)

{
currentProcces = readyProccesQueue->next;
readyProccesQueueTail->next = readyProccesQueue;
readyProccesQueueTail = readyProccesQueueTail->next;
readyProccesQueueTail->next = NULL;
readyProccesQueue = currentProcces;

}

else

currentProcces = readyProccesQueue;

setCurrEspO(currentProcces->esp0);

newEbp = currentProcces->ebp;

newEsp = currentProcces->esp;

SET_DS(Ox1B);
SET_ES(Ox1B);
SET_FS(Ox1B);
SET_GS(0x1B);

SET_ESP((dword) (newEsp ) );

SET_EBP((dword) newEbp );
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OUTB(0x20, 0XAO);

OUTB(0x20, 0x20);

__asm volatile("popa;");

__asm volatile("iret;");

pcbNode *getPcbByPid(dword pid)
{

pcbNode *curr = readyProccesQueue;

while(curr != NULL && curr->pid != pid)

curr = curr->next;

if(curr == NULL)
{

curr = blockedProccesQueue;
while(curr = NULL)

curr = curr->next;

return curr;

}
/*
void exitPorcces(int ret)///exitProcces is better

{
childProccesNode *temp = NULL;

pcbNode *childPcb = NULL;

if(currentProcces != NULL && currentProcces == readyProccesQueue)

{

destroyProccesCatalog();
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///rearange pid

if(readyProccesQueue->next != NULL)

{

}

readyProccesQueue = readyProccesQueue->next;

else

readyProccesQueue = NULL;

if( currentProcces->parentPcb->state == blocked )

{

if(blockedProccesQueue->pid == currentProcces->parentPid)
{
blockedProccesQueue = blockedProccesQueue->next;
else
pcbNode *temp = blockedProccesQueue;
while(temp->next->pid != currentProcces->parentPid && temp != NULL)

temp = temp->next;

temp->next = temp->next->next;

if(readyProccesQueue == NULL)

{
readyProccesQueue = currentProcces->parentPcb;
readyProccesQueue->next = NULL;

}

else

{
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readyProccesQueueTail->next = currentProcces->parentPcb;
readyProccesQueueTail = readyProccesQueueTail->next;

readyProccesQueueTail->next = NULL;

currentProcces->parentPcb->state = ready;

if(currentProcces->parentPcb != NULL)

{

temp = currentProcces->parentPcb->childPidListHead;///Not checking if childPidHead is
null

if(temp == NULL) //parent procces inherit current's procces childs

currentProcces->parentPcb->childPidListHead = currentProcces->childPidListHead;

while(temp != NULL)
{
if(temp->pid == currentProcces->pid)
{
temp->hasReturn = true;

temp->retVal =ret;

if(temp->next == NULL)

temp->next = currentProcces->childPidListHead; //parent procces inherit current's
procces childs

temp = temp->next;

temp = currentProcces->childPidListHead;
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while(temp != NULL)

{
if( (childPcb = getPcbByPid(temp->pid)) != NULL )

{

childPcb->parentPid = currentProcces->parentPid;

childPcb->parentPcb = currentProcces->parentPcb;

temp = temp->next;

kfree(currentProcces);

currentProcces = NULL;

__asm volatile("int $32;");//selectProcces();

}
¥/

int wait2(int *status)

{

childProccesNode *curr;
if(currentProcces != NULL)
{

currentProcces->state = blocked;

if(currentProcces->childPidListHead == NULL)

return -1;

curr = currentProcces->childPidListHead;

while(curr = NULL)
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if(curr->hasReturn == true)
{
/*free list node */
*status = curr->retVal;
return curr->pid;

}

curr = curr->next;

readyProccesQueue = readyProccesQueue->next;
if(blockedProccesQueue == NULL)
{
//kmalloc(sizeof(pcbNode));
blockedProccesQueue = currentProcces;

currentProcces->next = NULL;

else
currentProcces->next = blockedProccesQueue;
blockedProccesQueue = currentProcces;

__asm volatile("int $32;");//selectProcces();

///return pid

return -1;

#define TSS_ESPO_PH_ADD (dword*)Ox3A /*??Kernel stack address of current procces must
always stored in that address*/
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void setCurrEspO(dword esp0)

{
*TSS_ESPO_PH_ADD = esp0;

Apxeio: protected.asm
[BITS 16]
[ORG 0x7€00]

;KERNEL_SIZE is pre-defined macro

CLI
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CALL checkA20

CMP AX, 0x00
;(If yes)

JE copyBoot
;Use bios to enable a20 and check again

MOV ax, 0x2401

INT 0x15

CALL checkA20

CMP AX, 0x00
;(If yes)

JE copyBoot

;fast a20 and keyboard need here

;if none of the methods word print message and hlt

MOV SI, StringA20dis
CALL PrintString
HLT

copyBoot:
;copy the bootloader at 0x100000
PUSH DS
;CX is store the number of word to copy

MOV CX, 256;size of the bootloader

MOV AX, OXFFFF
MOV ES, AX
XOR AX, AX
MOV DS, AX

MOV SI, $S
MOV DI, 0x10
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REP MOVSW
POP DS

JMP OXFFFF:(loadKernel - $$ + 0x10)

loadKernel:
;Load sectors starting from 0x500 address (only first 72 because bochs's bug)
STI
XOR AX, AX

MOV ES, AX

MOV AH, 0x02
MOV AL, 72
MOV CX, 0x02
MOV DL, 0x00
MOV DH, 0x00
MOV BX, 0x500
INT Ox13

;Check if succed

JC loaderror

;Load sectors remain

XOR AX, AX

MOV ES, AX

MOV AH, 0x02

MOV AL, KERNEL_SIZE
SUB AL, 72

INC AL
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MOV CL, 0x02
MOV CH, 0x01
MOV DL, 0x00
MOV DH, 0x00
MOV BX, 0x9500
INT Ox13

;Check if succed

JC loaderror

;load memory map
;LOAD MEMORY MAP AT 0x100204( ES = OxFFFF: DI = 0x214)
;7e00
XOR EBP, EBP
MOV AX, OxFFFF
MOV ES, AX
MOV AX, 0x214
MOV DI, AX
CLC
XOR EBX, EBX
MOV EDX, 0x534D4150 ;MAGIC NUMBER

nexEnt: MOV EAX, OxE820
MOV ECX, 0x18
INT Ox15
JC setEntryCount
OR EBX, EBX
JZ setEntryCount
INC EBP
ADD DI, 0X18

JMP nexEnt
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;set number of entries
setEntryCount:
MOV EAX, EBP

MOV [ES:0x210], EAX

;copy gdt at 0x00:0x00
CLI
PUSH DS

MOV CX, 48

MOV AX, 0x00

MOV ES, AX

MOV AX, OXFFFF

MOV DS, AX

MOV SI, (0x10 + gdt - $3)
MOV DI, 0x00

REP MOVSB

POP DS

;create gdtr at 00:48 with

MOV WORD [ES:48], 47 ;size of gdt-1

MOV DWORD [ES:50], 0x00 ;Address of gdt

;Set video mode
XOR AH, AH
MOV AL, 0x12
INT 0x10

;Enable protected mode and jump to kernel

CLI
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LGDT [ES:48]
MOV EAX, CRO
ORAL, 1

MOV CRO, EAX

JMP 0x08:0x500 ;far jump to main

a20enabled:
MOV SlI, StringA20ena
CALL PrintString

HLT

loaderror:

CLi

MOV SI, LoadErrorString
;CALL PrintString

HLT

;Check A20 line
;If A20 is enabled return 0 on AX otherwise non zero value

checkA20:

;put a random number at 1M + 500 address
XOR EAX, EAX

MOV AX, OxFFFF

MOV ES, AX

MOV AX, 0x4C41 ;RANDOM NUMBER

MOV [ES:0x510], EAX
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;put OXFFFF number 500 address
MOV AX, 0x0000

MOV ES, AX

MOV AX, OxFFFF

MOV [ES:0x500], AX

;Check if 1M + 500 address keep his value
MOV AX, OxFFFF

MOV ES, AX

MOV AX, [ES:0x510]

XOR AX, 0x4C41

RET

PrintCharacter: ;Procedure to print character on screen
;Assume that ASCII value is in register AL
PUSH BX
MOV AH, OxOE ;Tell BIOS that we need to print one charater on screen.
MOV BH, 0x00 ;Page no.

MOV BL, 0x07 ;Text attribute 0x07 is lightgrey font on black background

POP BX

INT 0x10 ;Call video interrupt

RET

PrintString: ;Procedure to print string on screen

;Assume that string starting pointer is in register SI

next_character:;Lable to fetch next character from string

MOV AL, [SI]  ;Get a byte from string and store in AL register
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INC SI ;Increment S| pointer

OR AL, AL ;Check if value in AL is zero (end of string)

JZ exit_function ;If end then return

CALL PrintCharacter ;Else print the character which is in AL register

JMP next_character ;Fetch next character from string
exit_function: ;End label

RET

StringA20dis DB "A20 is disabled", 0
StringA20ena DB "A20 is enable", 0

LoadErrorString DB "Looad error", 0

gdt:

dg 0xO0 ;first entry of gdt 0

;second entry is the code segment:

dw OxFFFF ;Second entry limit

dw 0x0 ;base address

db 0x0 ;base address

db Ox9A  ;type

db OxCF

db 0x00 ;end of second entry

;third entry for all data: stack data es...:
dw OxFFFF

dw 0x0 ;base address

db 0x0 ;base address

db 0x92

db OxCF

db 0x00 ;end of third entry code segment

;user data segment
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dw OxFFFF
dw 0x0

db 0x0

db OxF2
db OxCF
db 0x00
;user code segment
dw OxFFFF
dw 0x0

db 0x0

db OxFA
db OxDF
db 0x00

;tss segment tss located at 00:54(after gdtr)

dw 0x67 ;tss limit

dw 0x36 ;address of tss
db 0x00

db OxE9

db 0x00

db 0x00

TIMES 510 - ($-$S) DB O

DW OxAA55

Apxelo: shedule.c

#include "proccessStruct.h"
#include "type.h"
#include "procScheduler.h"

#tinclude "stdiok.h"
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extern pcbNode *readyProccesQueue, *readyProccesQueueTail, *currentProcces;

extern emptyStack;

static void plcEImntToEnd(pcbNode**, pcbNode**);

void shedule(void)

{

if(readyProccesQueue == NULL)

{
/*a hlt procces must be created here*/
//printk("ready procces queue is empty!");
currentProcces = NULL;
setCurrEspO(emptyStack+32);

return;

if(readyProccesQueue->next != NULL)

{
plcEImntToEnd(&readyProccesQueue, &readyProccesQueueTail);

currentProcces = readyProccesQueue;

}

else /*if readyProccesQueue->next == NULL*/

{

currentProcces = readyProccesQueue; /*Continue execution of the same proccess if there
are no other ready procceses*/

}

//printk("c: %x\n", (dword)(*(dword*)(currentProcces->esp0 - 8)) );
//while(1);

setCurrEspO(currentProcces->esp0);
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void saveKrnlIStck(dword esp)

{
if(currentProcces != NULL)
{
currentProcces->esp = esp;
}
}

dword loadKrnlIStck(void)
{
if(currentProcces != NULL)
return currentProcces->esp;

return (dword) 0O;

static void plcEImntToEnd(pcbNode **startQueue, pcbNode **endQueue)
{

(*endQueue)->next = *startQueue;

*startQueue = (*startQueue)->next;

*endQueue = (*endQueue)->next;

(*endQueue)->next = NULL;

Apxelo: stdio.c

#include "stdio.h"
#include "type.h"
#include "kernelHeap.h"

#include "sysCallLib.h"
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heapNode *memListHead;

static void* createReservedNode(heapNode *curr, size_t allocSize);
static heapNode* findFreeNode(size_t allocSize);
heapNode* findReservedRegion(void* ptr, heapNode** prevFree);

heapNode* mergelfNeighbour(heapNode *prev, heapNode *curr);

size_t temp_vidindx;

byte emptyDraw[80*25];

void stdInit(void)
{

temp_vidindx = 0;

memset(emptyDraw, 0, 80*25); ///memset alternative

static size_t vid_inc(size_t *t)

{

size_t res = *t;

if(*t < 1279)
(*t)++;

else{

*t=0;

draw(emptyDraw, 0, 80*25);

return res;

int printf(char *ch, ...)
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va_list arg;
dword val, i, j = 28;
char SymbOITable[] = {lol’ |1l’ l2|' |3|' |4l’ l5|' l6|' |7l’ |8l' |9l’ lAl' lBl' lCl’ lDl' |El’ lFl}'_

size_t pad;

va_start(arg, ch);

if(ch == NULL)

return -1;

while(*ch 1="\0")
{
switch(*ch){
case '%":
ch++;
switch( *ch ){
case '%":
//ScPrintChar(*ch, OxOF);
draw((byte*) ch, vid_inc(&temp_vidindx), 1);
break;
case 'x":
val =(dword) va_arg(arg, dword);
for(i =(dword) 0xFO000000; i >= (dword)OxF; i >>=4, j-=4)

draw((byte*)&symbolTable[ (val & i) >>j ], vid_inc(&temp_vidindx),
1);//ScPrintChar(symbolTable[ (val & i) >> j ], OxOF);

break;
case 'c":
val =(byte) va_arg(arg, byte);
draw((byte*)&val, vid_inc(&temp_vidindx), 1); //ScPrintChar(val, OxOF);

break;
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break;

case '\n":

if(temp_vidindx > 24*80){
draw(emptyDraw, 0, 80*25);
temp_vidindx = 0;

}

else{

pad = 80-(temp_vidindx % 80);

draw(emptyDraw, temp_vidIindx, pad );

temp_vidIndx += pad;

break;

default:

draw((byte*)ch, vid_inc(&temp_vidindx), 1); //ScPrintChar(*ch, 0xOF);

break;

ch++;

va_end(arg);

return O;
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void memcpy(byte *source, byte *dest, size_t count)

{

while(count--)

*dest++ = *source++;

void memset(void* buffer, int val, size_t count)

{
char* p = buffer;

while(count--)

*p++ = (unsigned char) val;

void initKernelHeap(void)

{
memlListHead = (heapNode*) KERNEL_HEAP_START_ADD;
memlListHead->next = NULL;

memListHead->size = (size_t) (KERNEL_HEAP_END_ADD - KERNEL_HEAP_START_ADD -
sizeof(heapNode) );

memListHead->isFreeSlot = true;

void *kmalloc(size_t allocSize)
{

heapNode *curr = NULL;

if((curr = findFreeNode(allocSize)) == NULL)

return NULL;

return createReservedNode(curr, allocSize);
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static heapNode* findFreeNode(size_t allocSize)

{

heapNode *curr = memlListHead;

while(curr != NULL)
{

if( (curr->size >= allocSize + sizeof(heapNode) ) && (curr->isFreeSlot == true) )

return curr;

curr = curr->next;

return NULL;

static void* createReservedNode(heapNode *curr, size_t allocSize)

{

heapNode *newNode;

if(curr->size - (allocSize + sizeof(heapNode)) > sizeof(heapNode))

{
newNode = (heapNode*) ((size_t) curr + allocSize + sizeof(heapNode));
newNode->next = curr->next;

curr->next = newNode;

newNode->size = curr->size - allocSize - sizeof(heapNode);
curr->size = allocSize;

curr->isFreeSlot = false;

newNode->isFreeSlot = true;

return (void*)((size_t) curr + sizeof(heapNode));
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}

else if(curr->size >= allocSize + sizeof(heapNode))

{

curr->isFreeSlot = false;

return (void*)((size_t) curr + sizeof(heapNode));

return NULL;

}
void kfree(void *ptr)

{
heapNode *curr = NULL, *prevFreeNode = NULL;

if( (curr = findReservedRegion(ptr, &prevFreeNode)) == NULL)

return;

curr->isFreeSlot = true;

curr = mergelfNeighbour(prevFreeNode, curr);

curr = mergelfNeighbour(curr, curr->next);

return;

heapNode* mergelfNeighbour(heapNode *prev, heapNode *curr)

{

if(prev == NULL)return curr;

if(curr == NULL)return prev;

if(prev->next == curr)

{

prev->size += curr->size + sizeof(heapNode);
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prev->next = curr->next;

return prev;

}

else

return curr;

heapNode* findReservedRegion(void* ptr, heapNode** prevFree)

{

heapNode *curr = memListHead;

*prevFree = NULL;
while(curr != NULL)
{

if( (ptr == (void*) ((size_t) curr + sizeof(heapNode)) && (curr->isFreeSlot == false)) )

return curr;

if(curr->isFreeSlot == true)

*prevFree = curr;

curr = curr->next;

}
return NULL;

}
Apxelo: stdiok.c

#include "stdiok.h"
#include "vga.h"

#include "stdarg.h"

int printk(char *ch, ...)
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va_list arg;
dword val, i, j = 28;

char SymbOITabIe[] = {IOII |1|’ |2|’ I3I’ I4l’ l5l’ l6l’ I7l’ I8l’ |9|’ lAl' |B|' |Cl’ lDl' |El’ |FI}'_

va_start(arg, ch);

if(ch == NULL)

return -1;

while(*ch 1= "\0")
{
switch(*ch){
case '%"
ch++;
switch( *ch ){

case '%":
printChar(*ch, OxOF);
break;

case 'x":
val =(dword) va_arg(arg, dword);
for(i =(dword) 0xFO000000; i >= (dword)OxF; i >>=4, j-=4)

printChar(symbolTable[ (val & i) >> j ], 0xOF);

break;

case's':
val = (dword) va_arg(arg, dword);
printk( (char*) val );
break;

case 'c":
val =(byte) va_arg(arg, byte);
printChar((char)val, OxOF);

break;
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break;
default:
printChar(*ch, 0xOF);

break;

ch++;

va_end(arg);

return O;

Apxelo: string.c
#include "string.h"
size_t strlen(const char* str)

{

size_ti=0;
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while(str[i] != "\0")
i++;

’

return i;

char *strncpy(char *destination, const char *source, size_t num)

{

size_ ti=0;

while(i < num && sourceli] !="\0")
{
destination(i] = source[i];

i++;

’

while(i < num)

destination[i++] = "\0;

return destination;

char *strncat(char *destination, const char *source, size_t num)

{

size_ti=0, j = strlen(destination);

while(i < num && source[i] !="\0')

destination[j++] = source[i++];

destination[j] = "\0;

return destination;
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char *strcpy(char *destination, const char *source)

{

size_ti=0;

do

destination[i] = source[i];

i++;

’

Iwhile( sourceli] !="\0');

return destination;

char *strcat(char *destination, const char *source)

{

size_ti=0, j = strlen(destination);

do

destination[j++] = source[i++];

Jwhile(sourcel[i] !="\0");

return destination;

int strncmp(const char *strl, const char *str2, size_t num)
{

size_ti=0;

while(i < num && (stri[i] I="\0' || str2[i] !="\0'))
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if(stri[i] < str2[i])
return -1;
else if(stri[i] > str2[i])

return 1;

i++;

return O;

int strcmp(const char *str1, const char *str2)

{

size ti=0;

while( stri[i] == str2[i] )

{
if(strifi] =="\0")

return O;

i++;

if(stri[i] < str2[i])
return -1;
else

return 1;

size_t strcspn(const char *str1, const char *str2)

221



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

size_tcnt, i;

for(cnt = 0; cnt < strlen(strl); cnt++)

{
i=0;
while( i++ < strlen(str2) )
if(strl[cnt] == str2]i] )

return cnt;

return cnt;

/**This function is not part of the c library*/
char *inttostr(size_t val, size_t base, char *destination)

{
const int ascii_zero_char_offset = 48;

char digit = val % base;

if(base > 10)

return NULL;

if(val / base !=0)

inttostr(val / base, base, destination);

digit += ascii_zero_char_offset;

strncat(destination, &digit, 1);

return destination;
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/**This function is not part of the c library*/
bool isLetter(const char ch)

{

const char ascii_A_offset = 65, ascii_Z offset = 90, ascii_a_offset = 97, ascii_z_offset =122;

return ( (ch >= ascii_A_offset && ch <= ascii_Z_offset) || (ch >= ascii_a_offset && ch <=
ascii_z_offset))? true : false;

}

/**This function is not part of the c library*/
size_t copyBytes(byte *destination, const byte *source, size_t num)
{

size_ti;

for(i=0; i< num; i++)

destination[i] = source[i];

return num;

Apxelo: sysCallHandler.asm

global _sys_call_hndlr

extern _sysCallTable

%define SYS_CALLS CNT 19 ;Number of syscalls
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CharTabIe db |Ol’ 111’|21’|3”|4|'15|'16|'l7|'18|'191’|Al’|Bl'lcl'lDl’lEl’lFl

write:
mov ecx, 0xb8000

mov eax, ebx

shr ebx, 28

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 24

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 20

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

224



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

inc ecx

mov ebx, eax

shr ebx, 16

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 12

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 8

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx
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mov ebx, eax

shr ebx, 4

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 0

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

ret

_sys_call_hndlr:
cmp eax, SYS_CALLS_CNT
jae sys_call_not_sup
;mov ebx, eax

;call write

push ebp ;sixth param
push edi
push esi

push edx
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push ecx

push ebx ;first param

call [_sysCallTable + eax * 4]
pop ebx

pop ecx

pop edx

pop esi

pop edi

pop ebp

iret

sys_call_not_sup: mov eax, -1

iret

Apxelo: sysCalllLib.c

#include "sysCallLib.h"

#include "registers.h"

makeSysCall2(void, ScPrintChar, char, charToPrint, byte, color)
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makeSysCalll(void*, allocatePhysicalPages, size t, length)

makeSysCalll(int, freePhysicalPages, void*, ptr)

makeSysCalll(dword, createProcces, const char *, entry)

makeSysCalll(void, exitProc, int, ret)

makeSysCalll(int, waitProc, int*, status)

makeSysCall3(dword, readFile, dword, fileHndlr, size_t, count, byte*, buffer)

makeSysCall4(dword, writeFile, dword, fileHndlr, size_t, count, byte*, buffer, int, flags)

makeSysCall2(dword, openFile, const char *, path, const char *, rw)

makeSysCall3(dword, seekFile, dword, fileHndIr, long int, offset, int, origin)

makeSysCalll(void, closeFile, dword, filehndIr)

makeSysCalll(dword, getMessage, void*, msg)

makeSysCalll(dword, setProcProperties, dword, procDescr)

makeSysCalll(dword, setActiveProc, dword, procHndl)

makeSysCall3(void, draw, byte*, buffer, size_t, offset, size_t, count)

makeSysCalll(dword, fileExists, const char *, path)

makeSysCall4(dword, getFileAttr, const char *, path, const dword, fromFile, size_t, countFiles,
fileAttr *, fileAtt)
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Apxelo: test.asm

global _sys_call_hndIr

extern _sysCallTable

%define SYS_CALLS CNT 6 ;Number of syscalls
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CharTabIe db IOII l1|’|2|’|3|’|4|’|5|’|6|’|7|’l8l’I9IIIAIIIBI’ICI’IDIIIEIIIFI

write:
mov ecx, 0xb8000

mov eax, ebx

shr ebx, 28

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 24

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 20

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx
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inc ecx

mov ebx, eax

shr ebx, 16

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 12

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 8

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx
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mov ebx, eax

shr ebx, 4

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

mov ebx, eax

shr ebx, 0

and ebx, OxF

mov edx, [CharTable + ebx]
mov [ecx], edx

inc ecx

mov edx, OxOF

mov [ecx], edx

inc ecx

ret

_sys_call_hndlr:
cmp eax, SYS_CALLS_CNT
jae sys_call_not_sup
;mov ebx, eax

;call write

push ebp ;sixth param
push edi
push esi

push edx
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push ecx

push ebx ;first param

call [_sysCallTable + eax * 4]
pop ebx

pop ecx

pop edx

pop esi

pop edi

pop ebp

iret

sys_call_not_sup: mov eax, -1

iret

Apxeto: vfs.c

#include "vfs.h"

#include "stdiok.h"

#include "ide.h" /*this is temp*/
#include "device.h"

#tinclude "volume.h"
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#include "string.h"
#include "file.h"

#include "fileSystem.h"

#define INPUT_C Ox1
#define OUTPUT_C 0x2

#define INVALID_PATH 0x00
#define IS_DEVICE ~ 0x01
#define IS_VOLUME  0x02

#define IS_FILE 0x03

extern pcbNode *currentProcces;

static byte getPathType(const char *path);

static int searchDevice(const char *path);

static int searchVolume(const char *path);

static size_t getHndIFromPath(const char *path);/**temp function*/

static void splitPath(const char *path, char *vol, char *file);

dword vfread(const char *path, dword *fsindx, size_t offset, size_t count, void *buffer)
{

char vol[4], file[PATH_MAX_LENGTH];

dword tfsindx;

int index;

size_t readcount;

switch(getPathType(path)){

case INVALID_PATH:

printk("invalid1 path\n");
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return O;
break;
case IS_DEVICE:

index = searchDevice(path);

if(index == -1)

{
printk("is device with index %x\n", (dword) index);
return 0;

}

if(devices[index].op.read != NULL)

{

readcount = devices[index].op.read(offset, count, buffer);/*get offset to read() first param
from file[i].pos*/

//updateFileCursor(path, readcount);
return readcount;
}
break;
case IS_VOLUME:
readcount = VolumeRead(path, offset, count, buffer);
return readcount;
case IS_FILE:
splitPath(path, vol, file);

index = (int) getFsIndx(vol);

if(NULL != fsindx)
tfsindx = *fsIndx;
else

tfsindx = getFsIndFromPath(path);

if( tfsindx != PATH_NOT_FOUND )

return devices[index].op.read( tfsindx, count, buffer);

break;
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return O;

dword vfwrite(const char *path, size_t offset, size_t count, void *buffer, int flags)
{

char vol[4], file[PATH_MAX_LENGTH];

dword fsindx;

int index;

size_t writecount;

//printk("path is:\n");
switch(getPathType(path)){
case INVALID_PATH:
printk("invalid2 path\n");
return 0;
break;
case IS_DEVICE:

index = searchDevice(path);

if(index == -1)

{
printk("is device with index %x\n", (dword) index);
return 0;

}

if(devices[index].op.write != NULL)

{

//printk("\ndev write...\n");

writecount = devices[index].op.write(offset, count, buffer, flags);
//printk("\ndev write after ...\n"); while(1);
//updateFileCursor(path, writecount);

printk("buffer[10] is: %x count is %x", (dword)((byte*)buffer)[10], (dword) count);
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printk("device write return %x\n", writecount);
return writecount;
}
break;
case IS_VOLUME:
//printk("is volume\n");
//testf();
writecount = VolumeWrite(path, offset, count, buffer);
break;
case IS_FILE:
splitPath(path, vol, file);

index = (int) getFsIndx(vol);

if( (fsindx = getFsindFromPath(path) ) != PATH_NOT_FOUND )
return devices[index].op.write( fsindx, count, buffer, flags);

break;

return O;

dword vfopen(const char *path, const char * rw, size_t * fsize)

{
char vol[4], file[PATH_MAX_LENGTH]J;
dword findx = OxFFFFFFFF;

int index;

switch(getPathType(path))

{
case IS_DEVICE:

if( (index = searchDevice(path)) ==-1)

return 0; ///??return OxFFFFFFFF
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if( devices[index].op.fopen == NULL)
return 0;
if(devices[index].op.fopen(path, rw) == 0)
return 0;
if(devices[index].op.getSize == NULL)
return O;
*fsize = devices[index].op.getSize() * 512;
break;
case IS_VOLUME:
if( (index = searchVolume(path)) == -1)
return 0;
*fsize = volumes[index].partitionSize * 512;
break;
case IS_FILE:
splitPath(path, vol, file);
*fsize = 0;
findx = (int) getFsIndx(vol);
index = devices[findx].op.fopen(file, rw);
break;
default:

return O0;

return index;

dword vfcreate(const char *path)

{
char vol[4], file[PATH_MAX_LENGTH];
dword findx = OXFFFFFFFF;

int index;
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switch(getPathType(path))

{

case IS_DEVICE:
return 0;
break;

case IS_VOLUME:
return 0;
break;

case IS_FILE:
splitPath(path, vol, file);
findx = (int) getFsIndx(vol);
if(devices[findx].op.fcreate(file) == 1)

index = Scfopen(path, "");

break;

default:

return 0;

return index;

dword Scfopen(const char *path, const char * rw)

{
size_t fsize;
int index;

index = vfopen(path, rw, &fsize);

if(lindex)

return -1;
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return addFiletoPcb(path, fsize, index);

dword Scfcreate(const char *path)

{

//return Scfopen("A:/OUT.RUN", "");

size_t fsize;

int index;

index = vfcreate(path);

if(lindex)

return -1;

return addFiletoPcb(path, 0, index);

void vfclose(dword filehndlr)

{

const char *path = getPathFromHandle(filehndlr);

char vol[4], file[PATH_MAX_LENGTH];
dword fsindx = OxFFFFFFFF;

int index;

if(path == NULL)

return;

switch(getPathType(path))

{
case IS_DEVICE:
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break;

case IS_VOLUME:
break;

case IS_FILE:
splitPath(path, vol, file);

index = (int) getFsIndx(vol);

if( (fsindx = getFsindFromPath(path) ) = PATH_NOT_FOUND )
devices[index].op.fclose(fsIndx);

break;

void SccloseFile(dword filehndir)

{
vfclose(filehndlr);

///??remove file from pcb

dword ScReadFile(dword fileHndlr, size_t count, byte* buffer)
{

const char *path = getPathFromHandle(fileHndlIr);
size_t file_cur = getPosFromHandle(fileHndIr);

size_t bcnt =0;

if(path == NULL | | file_cur == INVLD_FILE_CUR_POS)

return 0;

bent = vfread( path, NULL, file_cur, count, buffer);

updateFileCursor(path, bcnt + file_cur);
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//printf("read %x\n", bcnt);

return (dword) bent;

dword ScWriteFile(dword fileHndlr, size_t count, byte* buffer, int flags)
{

const char *path = getPathFromHandle(fileHndlIr);
size_t file_cur = getPosFromHandle(fileHndIr);

size_t bcnt =0;

if(path == NULL | | file_cur == INVLD_FILE_CUR_POS)

return 0;

bcnt = vfwrite( path, file_cur, count, buffer, flags);

updateFileCursor(path, bent + file_cur);

return (dword) bcnt;

dword ScseekFile(dword fileHndIr, long int offset, int origin )

{
char vol[4], file[PATH_MAX_LENGTH];

dword findx = OXFFFFFFFF;
size_t index;

const char *path = getPathFromHandle(fileHndlIr);

if(path == NULL )

return SC_FSSEK_FAILED;

switch(getPathType(path))
{
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case IS_DEVICE:
if( (index = searchDevice(path)) ==-1)
return SC_FSSEK_FAILED;
if( devices[index].op.fseek != NULL)
devices[index].op.fseek(0,0,origin);
break;
//case IS_VOLUME:

//if( (index = searchVolume(path)) == -1)

//break;
case IS_FILE:
splitPath(path, vol, file);

index = (int) getFsindx(vol);

if( (findx = getFsIndFromPath(path) ) I=PATH_NOT_FOUND)

return (dword) devices[index].op.fseek(findx, (long64) offset, origin);

break;

switch(origin)
{
case SEEK_SET:
return updateFileCursor(path, offset);
break;
case SEEK_CUR:
return updateFileCursor(path, (offset + getPosFromHandle(fileHndlr)) );
break;
case SEEK_END:
return 0;

break;
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return O;

dword vffileExists(const char *path, dword *attr, size_t *fsize)
{

char vol[4], file[PATH_MAX_LENGTH];

dword findx = OXFFFFFFFF;

int index = 0;

switch(getPathType(path))
{
case IS_DEVICE:
if( (index = searchDevice(path)) ==-1)
return 0; ///??return OxFFFFFFFF
if( devices[index].op.fexists == NULL)

return 0; ///??return OxFFFFFFFF

return devices[index].op.fexists(path, NULL, NULL);

break;

case IS_VOLUME:
if( (index = searchVolume(path)) ==-1)
return O;
else
return 1;

break;

case IS_FILE:

splitPath(path, vol, file);
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findx = (int) getFsIindx(vol); ///??return -1 same on fopen

index = devices[findx].op.fexists(file, attr, fsize);

break;

return index;

dword ScfileExists(const char *path, dword *attr, size_t *fsize)

{
vffileExists(path, attr, fsize);

dword vGetFileAttr(const char* path, const dword fromFile, size_t countFiles, fileAttr *fileAtt)
{

char vol[4], file[PATH_MAX_LENGTH];

dword findx = OXFFFFFFFF;

int count =0;

switch(getPathType(path))
{
case IS_DEVICE:
return 0;
break;
case IS_VOLUME:
return 0;
break;
case IS_FILE:
splitPath(path, vol, file);
findx = (int) getFsIndx(vol); ///??return -1 same on fopen

count = devices[findx].op.list_dir(file, fromFile, countFiles, fileAtt);
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break;

return count;

dword ScGetFileAttr(const char* fpath, const dword fromFile, size_t countFiles, fileAttr *fileAtt)

{
return vGetFileAttr(fpath, fromFile, countFiles, fileAtt);

static byte getPathType(const char *path)
{

if(path == NULL | | path[0] == "\0' | | strlen(path) > PATH_MAX_LENGTH)

return INVALID_PATH;

if(strncmp(path, STORAGE_DEV_STRING, strlen(STORAGE_DEV_STRING)) == 0)
return IS_DEVICE;

else if( isLetter(path[0]) && path[1] ==":' && path[2] =="\0')
return IS_VOLUME;

else if( isLetter(path[0]) && path[1] ==":' && path[2] |="\0")
return IS_FILE;

else

return INVALID_PATH;

static int searchDevice(const char *path)

{

inti;
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for(i = 0; i < MAX_DEV_SUPPORTED; i++)

{
if(devicesli].type == STORAGE)
{
if( strcemp(devices[i].pathld, path) == 0)
{
returni;
}
}
}
return -1;

static int searchVolume(const char *path)

{

inti;

for(i = 0; i < MAX_VOLUMES_COUNT; i++)

{
if( stremp(volumesli].vpath, path) == 0)

return i;

return -1;

static dword getHndIFromPath(const char *path)

{

size_ti;
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for(i = 0; i < MAX_OPEN_FILES; i++)
{

if(!strcmp(path, currentProcces->openfiles[i].fpath))

{

//if(currentProcces->openfiles[fileHndIr].pos + offset <= filrSize)
return currentProcces->openfiles[i].pos;

//else

//return O;

}

return O;

static void splitPath(const char *path, char *vol, char *file)

{
strncpy(vol, path, 2);
vol[2] ="\0';
strncpy(file, path + 3, strlen(path + 3)); /**3rd char: / ighored**/

file[strlen(path + 3)] = "\0';

Apxelo: vga.c

#include "vga.h"

#tinclude "io.h"

/**??vga must have write() read() */
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void writeToControllReg(byte value, byte mask, byte index);
byte readFromAttributeReg(byte index);

byte getVgaMode();

size_t getMaxColumn();

size_t getMaxRow();

byte fullScreen;

vga_state vga_stt;

void init_vga(void)
{
vga_stt.vga_mode = getVgaMode();

clearScreen();

byte* getTextBufferAddress()

{
return (byte*) 0xb8000;

void clearScreen()

{
byte *textBufer;

size_t rows, columns, i;
rows = getMaxRow();
columns = getMaxColumn();

textBufer = getTextBufferAddress();

for(i=0; i<rows* columns; i++)

{
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*textBufer="",
*(textBufer + 1) = Ox8F;

textBufer +=2;

}

setCursorPosition((word) 0, (word) 0 );

void disableCursor(void)

{
writeToControllReg(32, 32, CURSOR_START_REGISTER);

void enableCursor(void)

{
writeToControllReg(0, 32, CURSOR_START_REGISTER);

void writeToControllReg(byte value, byte mask, byte index)

{
byte addressRegVal;

byte dataRegVal;

INB(addressRegVal, CRTC_ADDRESS_REGISTER);

OUTB(index, CRTC_ADDRESS_REGISTER);
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INB( dataRegVal, CRTC_DATA_REGISTER);
dataRegVal &= (~mask);
value &= mask;

dataRegVal |=value;

OUTB(dataRegVal,CRTC_DATA_REGISTER);

OUTB(addressRegVal, CRTC_ADDRESS_REGISTER);

byte readFromControllReg(byte index)

{
byte addressRegVal;

byte dataRegVal;

INB(addressRegVal, CRTC_ADDRESS_REGISTER);

OUTB(index, CRTC_ADDRESS_REGISTER);

INB( dataRegVal, CRTC_DATA_REGISTER);

OUTB(addressRegVal, CRTC_ADDRESS_REGISTER);

return dataRegVal;

void setCursorPosition(word row, word column)
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byte c_|_low, c_|_high;

word address = row * getMaxColumn() + column;

c_|_low = (byte) address & OxFF;
c_|_high = (byte) (address >> 8);

writeToControllReg(c_|_low, OxFF, CURSOR_LOCATION_LOW);
writeToControllReg(c_|_high, OxFF, CURSOR_LOCATION_HIGH);

fullScreen = 0;

void getCursorPosition(cPosition *pos)

{

word position;

position =(word) readFromControllReg(CURSOR_LOCATION_LOW);
position |= ( (word) readFromControllReg(CURSOR_LOCATION_HIGH) ) << 8;

pos->column = position % getMaxColumn();

pos->row = position / getMaxColumn();

void vga_write(byte *buffer)

{

__asm volatile("cli;");

byte *textBuffer = getTextBufferAddress();
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size_t i, size = getMaxColumn() * getMaxRow() * 2;

for(i=0; i<size; i++)

*textBuffer++ = buffer[i];

__asm volatile("sti;");

void printChar(char charToPrint, byte color)
{
return;
byte *textBuffer = getTextBufferAddress();
byte *writeAdd = textBuffer;

cPosition curPos;

if(fullScreen 1= 0)
{

clearScreen();

fullScreen = 0;

getCursorPosition(&curPos);
if(charToPrint == "\n')
{
if(curPos.row >= getMaxRow())
clearScreen();
else

setCursorPosition( curPos.row + 1, 0);

else

//if( (curPos.row >= getMaxRow() - 1) && (curPos.column >= getMaxColumn() - 1) )
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// clearScreen(); ///111 A scroll down function is better!!!

writeAdd += ((curPos.row * getMaxColumn()) + curPos.column) * 2;

*writeAdd = charToPrint;

*(writeAdd + 1) = color;

if(curPos.column >= getMaxColumn() - 1 && curPos.row < getMaxRow() - 1)
setCursorPosition(curPos.row + 1, 0);

else if(curPos.column >= getMaxColumn() - 1)
fullScreen = 1;

else

setCursorPosition(curPos.row, curPos.column + 1);

void printString2(char *string, byte color) /**??check if buffer overflows*/

{
byte *textBuffer = getTextBufferAddress();
cPosition curPos;
getCursorPosition(&curPos);

textBuffer += ((curPos.row * getMaxColumn()) + curPos.column) * 2;

while(*string != "\0")
{

switch(*string)

{
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case '\n":
textBuffer += getMaxColumn() * 2;
break;

case '\t":
textBuffer +=§;
break;

default:
*textBuffer = *string;
textBuffer++;

*textBuffer = color;

textBuffer++;
break;

}

string++;

byte readFromAttributeReg(byte index)

{
byte regData, regAddress, tmp;

INB(tmp, INPUT_STATUS_1_REGISTER);
INB(regAddress, ADDRESS_ATTRIBUTE_REGISTER);
OUTB(index, ADDRESS_ATTRIBUTE_REGISTERY);
INB(regData, DATA_READ_ATTRIBUTE_REGISTER);
INB(tmp, INPUT_STATUS_1_REGISTER);

OUTB(regAddress, ADDRESS_ATTRIBUTE_REGISTER);

return regData;

255



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

byte getVgaMode()

{
return readFromAttributeReg(MODE_CONTROL_REG_INX);

size_t getMaxRow()

{

switch( vga_stt.vga_mode)
{
case TEXT_MODE_80x25:
return (size_t) 25;
break;
default:

return 0;

size_t getMaxColumn()

{
switch( vga_stt.vga_mode )
{
case TEXT_MODE_80x25:
return (size_t) 80;

break;
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default:

return 0;

Apxelo:volume.c

#include "volume.h"
#include "stdiok.h"
#include "vfs.h"
#include "string.h"

#include "memory.h"
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#tinclude "fat32.h"

mbrEntry mbr[MAX_MBR_ENTRIES];

volume volumes[MAX_VOLUMES_COUNT];

static dword addVolume( const char*, dword, dword, const char* );

static bool verifyEntry(mbrEntry *);

dword getFsIndx(const char *vol)

{

size_ti;

for(i = 0; i < MAX_VOLUMES_COUNT; i++)
{
if(!strcmp(vol, volumes[i].vpath ) )

{

return volumesl[il.fs_indx;

}

return O;

static bool verifyEntry(mbrEntry *entry)
{

dword cyl, head, sec;

unsigned long long totSectors;
printk("Pass test!\n");

if(entry->isBootable != PARTITION_IS _BOOTABLE && entry->isBootable !=
PARTITION_NOT_BOOTABLE)

return false;

printk("Pass test2!\n");
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if(entry->lbaStart == 0 | | entry->lbaLength == 0)
return false;
if(entry->partitionType == 0)

return false;

LBA_TO_CHS(entry->IbaStart, cyl, head, sec);

if(entry->lbaStart >= CHS_MAX_SECTORS - 1)

{

if(entry->chsStartCylinder |= 1023 | | entry->chsStartHead != 254 || entry->chsStartSector
1=63)

return false;

else

LBA_TO_CHS(entry->lbaStart, cyl, head, sec);

if(entry->chsStartCylinder !=cyl | | entry->chsStartHead != head || entry->chsStartSector !=
sec)

return false;

if(entry->lbaLength + entry->lbaStart - 1 >= CHS_MAX_SECTORS - 1)
{

if(entry->chsEndCylinder != 1023 | | entry->chsEndHead != 254 || entry->chsEndSector !=
63)

return false;

else

totSectors = entry->lbaStart + entry->IbalLength - 1;

LBA_TO_CHS(totSectors, cyl, head, sec);
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if(entry->chsEndCylinder != cyl | | entry->chsEndHead != head || entry->chsEndSector !=
sec)

return false;

if(entry->chsStartCylinder > entry->chsEndCylinder | | (entry->chsStartCylinder == entry-
>chsEndCylinder && entry->chsStartHead > entry->chsEndHead)

|| ( entry->chsStartCylinder == entry->chsEndCylinder && entry->chsStartHead == entry-
>chsEndHead && entry->chsStartSector > entry->chsEndSector) )

return false;

return true;

void partitionCreate(const char *disk, dword IbaStart, size_t length)

{

dword VolumeRead(const char *path, size_t offset, size_t count, byte *buffer)

{
size_t i;

//check if offset + count ecced bounds

for(i = 0; i < MAX_VOLUMES_COUNT; i++)
{
if( Istrcmp(volumes[i].vpath, path))
{
if( (offset + count ) < (volumesli].partitionSize * 512 ) )

return vfread(volumes[i].deviceld, NULL, (offset + volumesli].lbaStart * 512 ), count,
(void*)buffer);

else
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return O;

return O;

dword VolumeWrite(const char *path, size_t offset, size_t count, byte *buffer)

{
size_ti;

//check if offset + count ecced bounds

for(i = 0; i < MAX_VOLUMES_COUNT; i++)
{

if( !Istrcmp(volumes[i].vpath, path))

{

if( (offset + count ) < (volumesli].partitionSize * 512) )

{
//printk("writing at offsest %x\n", (dword) (offset + volumes][i].lbaStart));

return vfwrite(volumesli].deviceld, (offset + volumes[i].lbaStart * 512 ), count,
(void*)buffer, 0);

}

else

return 0;

return O;

int volumeSearch(const char *disk)

{

mbrEntry mbrentry;
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dword *mbrLba = NULL;
size_t i, partition_offset = PARTITION_1_ENTRY_OFFSET;
static unsigned char label ='A";

char volpath[MAX_VPATH_LENGTH];

byte *mbrbuffer = pageFrameAlloc(1);
if(mbrbuffer == NULL)
{

printk("memory allocation failed\n");

return -1;

vfread(disk, NULL, 0, 512, mbrbuffer);
/*check if vfread fail and return*/

for(i = 0; i< 10000; i++);/*wait ide*/

for(i=0; i<4; i++)
{
mbrentry.isBootable = mbrbuffer[partition_offset + PARTITION IS BOOTABLE_OFFSET];

mbrentry.chsStartHead = mbrbuffer[partition_offset + START_SECTOR_CHS_OFFSET];

mbrentry.chsStartSector = ( mbrbuffer[partition_offset + START_SECTOR_CHS_OFFSET + 1]
& 0x3F);

mbrentry.chsStartCylinder = ( ( ((word) mbrbuffer[partition_offset +
START_SECTOR_CHS_OFFSET + 1]) & 0xC0) << 2 ) | ( (dword) (mbrbuffer[partition_offset +
START_SECTOR_CHS_OFFSET +2]) );

mbrentry.partitionType = mbrbuffer[partition_offset + PARTITION_TYPE_OFFSET];

mbrentry.chsEndHead = mbrbuffer[partition_offset + LAST_SECTOR_CHS_OFFSET];

mbrentry.chsEndSector = ( mbrbuffer[partition_offset + LAST SECTOR_CHS_OFFSET + 1] &
0x3F);
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mbrentry.chsEndCylinder = ( ( ((word) mbrbuffer[partition_offset +
LAST_SECTOR_CHS_OFFSET + 1]) & 0xC0) << 2 ) | ( (dword) (mbrbuffer[partition_offset +
LAST_SECTOR_CHS_OFFSET + 2]) );

mbrLba = (dword*) (mbrbuffer + partition_offset + START_SECTOR_LBA_OFFSET);

mbrentry.lbaStart = *mbrLba;

mbrLba +=1;

mbrentry.lbaLength = *mbrLba;

if(verifyEntry(&mbrentry) == true)

{

volpath[0] = label;

volpath[1] =";

volpath[2] ="\0';

addVolume(volpath, mbrentry.lbaStart, mbrentry.lbaLength, disk);

label++;

else

printk("volume is not formated\n");

partition_offset += PARTITION_ENTRY_SIZE;

pageFrameFree((dword)mbrbuffer / PAGE_FRAME_SIZE, 1);

return 0;
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static dword addVolume( const char *volpath, dword Ibastart, dword Ibacount, const char
*deviceld )

{

size_ti;

for(i=0; i< MAX_VOLUMES_COUNT; i++)
{
if(volumes[i].vpath[0] == "\0')
{
volumes[i].IbaStart = Ibastart;
volumes]i].partitionSize = Ibacount;
strcpy(volumesli].vpath, volpath);

strcpy(volumesli].deviceld, deviceld);

printk("vpath: ");

printk(volumes[i].vpath);

printk(" at Iba %x\n", Ibastart);

volumes[i].fs_indx = installFat32(volpath);

return O;

return 1;

void initVolumes(void)

{

size_ti;

for(i = 0; i < MAX_VOLUMES_COUNT; i++)
{
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volumes][i].vpath[0] = \0';

volumesJil.fs_indx = 0;

Apxelo: waitProc.c

#include "waitProc.h"
#include "procCondition.h"
#include "proccessStruct.h"
#include "process.h"

#tinclude "stdiok.h"
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#tinclude "ProcCondition.h"

extern pcbNode *currentProcces, *readyProccesQueue, *readyProccesQueueTail,
*blockedProccesQueue;

#tdefine HEAD Ox1

static void changeProccessQueue(dword pos, pcbNode **sourcelist, pcoNode **destList)

{
pcbNode *temp;

switch(pos){
case HEAD:
temp = *sourcelist;
*sourcelist = (*sourcelList)->next;
temp->next = *destList;
*destList = temp;

break;

static void blockProcces(void)

{

currentProcces->state = blocked;

changeProccessQueue(HEAD, &readyProccesQueue, &blockedProccesQueue);

if(readyProccesQueue == NULL)

readyProccesQueueTail = NULL;

pcbNode *curr = blockedProccesQueue;

while(curr = NULL)

curr = curr->next,;

266



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

//currentProcces = NULL;

__asm volatile("int $32;");

/*check if an alredy finished proccess exist in list*/

static pcbNode* terminatedChildExist(pcbNode *proc, int *status)

{
childProccesNode *head = proc->childPidListHead;

childProccesNode *curr = head;

while(curr = NULL)

{
if(curr->hasReturn == true)
{
*status = curr->retVal;
return curr->pcb;
}
curr = curr->next;
}
return NULL;

int condWait(cond_t *cond)

{

if(currentProcces == NULL)

return -1;

cond_add_proc(cond, currentProcces);

blockProcces();
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int wait(int *status)

{
pcbNode *proc = NULL;

if(currentProcces != NULL)

{
if(currentProcces->childPidListHead == NULL)

return -1;
if((proc = terminatedChildExist(currentProcces, status)) != NULL)
{

return proc->pid;
blockProcces();
if((proc = terminatedChildExist(currentProcces, status)) != NULL)
{

return proc->pid;

}

return -1;

Apxelo: createProcces.h

#ifndef CREATE_PROCCES_H
#define CREATE_PORCCES_H

#include "type.h"

#include "proccessStruct.h"
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typedef struct Sproc_mem_regions{
byte *text, *bss, *data, *stack, *kstack;
size_t textsize, bsssize, stacksize, kstacksize; /*size in pages*/
void* entry;

} proc_mem_regions;

dword createProcces(const char *exepath);
void addDriver(const char *exepath);

void sendMessage(proccesMsg *msg);

dword ScgetMessage(proccesMsg *msg);
dword ScsetProcProperties(dword procDescr);
dword ScsetActiveProc(dword procHndl);

dword ScLoadDriver(const char *driverpath);

#endif // _CREATE_PROCCES_H

Apxelo: criticalError.h

#ifndef CRITICAL_ERROR_H
#define _CRITICAL_ERROR_H

#include "type.h"

void criticalError(const char msg[], dword);
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#endif // _CRITICAL_ERROR_H

Apxeio: destroyProccess.h

#ifndef DESTROY_PROCCESS_H
#define _DESTROY_PROCCESS_H

#include "type.h"

#include "proccessStruct.h"
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void unblockProccess(pcbNode *pcb);

#endif // _DESRTOY_PROCCESS_H

Apxeio: device.h

#ifndef DEVICE_H

#define DEVICE_H

#include "type.h"

#define MAX_NAME_STRING

128

271



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

#define MAX_ID_STRING 128

#define MAX_PATH_ID_STRING 32

/*DEVICE TYPES*/
#define NO_DEVICE ~ 0x00
#define STORAGE 0x01

#include "vFileOperations.h" /**struct operations*/

typedef struct Sdevice{
byte type;
char deviceName[MAX_NAME_STRING];
char deviceld[MAX_ID_STRING];
char pathld[MAX_PATH_ID_STRING];

operations op;

} device;

#define MAX_DEV_SUPPORTED 32

extern device devices[];

/*Error codes for addDevice*/

#define NO_FREE_SLOT_FOR_DEVICE -1

int addDevice(const char* deviceld, const char* deviceName, byte devType, operations *op);

#endif // DEVICE_H
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Apxelo: exeptions.h

#ifndef EXEPTIONS_H
#define EXEPTIONS_H

#include "interupts.h"

/*Intel mnemonics vector nubmer for exceptions
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#defineDE O
#defineDB 1
#define BP 3
#define OF 4
#defineBR 5
#defineUD 6

#defineNM 7
#defineDF 8
#define TS 10
#define NP 11
#defineSS 12
#define GP 13
#define PF 14
#define MF 16
#define AC 17
#define MC 18
#define XF 19

*/

#define INTR_HNDL __ attribute__ ((interrupt, no_caller_saved_registers))

INTR_HNDL void divZeroEx(struct interrupt_frame*);

INTR_HNDL void debugEx(struct interrupt_frame*);

INTR_HNDL void breakpointEx(struct interrupt_frame*);
INTR_HNDL void overflowEx(struct interrupt_frame*);
INTR_HNDL void boundEx(struct interrupt_frame*);

INTR_HNDL void invalodOpCodeEx(struct interrupt_frame*);
INTR_HNDL void deviceNotAvailEx(struct interrupt_frame*);
INTR_HNDL void doubleFaultEx(struct interrupt_frame*, dword);
INTR_HNDL void coprocessorOverrunEx(struct interrupt_frame*);
INTR_HNDL void tssEx(struct interrupt_frame*, dword);

INTR_HNDL void segmentNotPresentEx(struct interrupt_frame*, dword);
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INTR_HNDL void StackFaultEx(struct interrupt_frame*, dword);

INTR_HNDL void generalProtectionFaultEx(struct interrupt_frame*, dword);
INTR_HNDL void PageFaultEx(struct interrupt_frame*, dword);

INTR_HNDL void x87FPUErrorEx(struct interrupt_frame?*);

INTR_HNDL void AligmentCheckEx(struct interrupt_frame*, dword);
INTR_HNDL void MachineCheckEx(struct interrupt_frame*);

INTR_HNDL void SIMDFloatPointEx(struct interrupt_frame*);

#endif // _EXEPTIONS_H

Apxelo: exportedSymbols.h

#ifndef EXPORDER_SYMBOLS_H
#define _EXPORDER_SYMBOLS_H

#include "type.h"
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#define MAX_EPRORTED_SYMBOLS 0x10

typedef struct Ssymbol{
dword address;
char name[30];

} symbol;

extern symbol symbols[MAX_EPRORTED_SYMBOLS];

void initExportedSymbols(void);

#define EXPORT_SYMBOL(sym, pos) symbols[pos].address = (dword) sym //symbols[pos].name
= (dword) sym;

#endif /** _EXPORDER_SYMBOLS_H*/

Apxelo: fat32.h

#ifndef _FAT32_H
#define FAT32 H

#include "type.h"

#tinclude "fat32dir.h"

/*volumeld offsets**/
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#define OFFSET_BYTES_PER_SECTOR  OxOB
#define OFFSET_SECTORS_PER_CLUSTER 0xOD
#define OFFSET_RESERVED_SECTORS ~ OxOE
#define OFFSET_FATS_COUNT 0x10
#define OFFSET_SECTORS_PER_FAT  Ox24
#define OFFSET_ROOT_DIR_CLUSTER  0x2C

#define OFFSET_SIGNATURE Ox1FE

#define FATS_COUNT 0x02

#define BYTES_PER_SECTOR 0x512

#define SIGNATURE Ox55AA /*Little endian*/

//#define VALIDATE_SECTORS_PER_CLUS(spc) ( ((spc) < 128) * ())
//#define VALIDATE_SECTORS_PER_CLUS(spc) ((spc) - 128) *

#define FAT_INDX_TO_LBA(indx) ((indx) >> 0x8)

#define FAT_INDX_TO_OFFSET(indx)  ((indx) & OXFF)

#define END_OF_FAT_LIST  OXOFFFFFFF
#define FREE_FAT_ENTRY ~ 0x00000000

#define  SEARCH_DIR  0Ox1
#define  SEARCH_FILE 0x2

#define  SEARCH_ALL  (SEARCH_DIR | SEARCH_FILE)

#define IS_LO_CA_CHAR(ch)  ((ch) >=97 && (ch) <=122)
#define IS_UP_CA_CHAR(ch)  ((ch) >=65 && (ch)<=90)

#define IS_ASCIl_CHAR(ch)  (IS_LO_CA_CHAR(ch) || IS_UP_CA_CHAR(ch))

#define IS_ASCIl_NUM(ch) ((ch) >= 48 && (ch) <=57)

#define IS_SPEC_FAT_CHAR(ch) ((ch)=='S"[]| (ch)=="%"]|]| (ch)=="\""|| (ch)=="-"]] (ch) ==
'@" || (ch)=="~"[] (ch)==""[] (ch)=="1"[| (ch) =="("[] \

(ch)==")" ] (ch)==")"[] (ch) =="{" || (ch) =="} [] (ch) =="#"[] (ch) =="&" ||
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#define IS_VALID_SFN_CHAR(ch) (IS_ASCIl_CHAR(ch) || IS_ASCII_NUM(ch) | |
IS_SPEC_FAT_CHAR(ch) )

#define TO_UP_CA _ASClI(ch) ((ch)-32)

typedef struct SfatCache
{
size_t sizeSectors, cacheHit; /**countSectors better name*/
dword *buffer;
dword startlba;
bool isActive;
byte dirtyBit;

} fatCache;

typedef struct Scluster{
size_t index;
byte *data;
byte dirtyBit;

} cluster;

#define GLOBAL_CLUSTER_MAX_RECORDS 0x10

typedef struct SclusterCache{
size_t recordsCount, clusterSize;
cluster clusters[GLOBAL_CLUSTER_MAX_RECORDS];

} clusterCache;

#define GLOBAL_CACHE_SEC_SIZE 0x10

typedef struct Sf32_state{
bool isformated;

byte sectorsPerCluster, fatsCount;
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word bytesPerSector, reservedSectors;
dword sectorsPerFat, rootCluster;
//fatBuffer genFatBuff;

char vPath[255];

fatCache globalFatCache;

clusterCache globalClusterCache;

} f32_state;

typedef struct Sfile32{
fatCache fCache;
clusterCache clCache;
size_t firstCluster;
size_t currCluster;
size_t currClusterOffset;
size_t fSize;
size_t pos;
size_t fdescrClindx;
size_t fdescrClOffset;
bool eof;

} file32;

static inline dword fat_offset_bits(size_t bytesPerSec)

{

/**Alternative return (logBase2(bytesPerSec / sizeof(dword)) ) bytesPerSec >=512 &&
bytesPerSec <= 16384 and bytesPerSec is power of 2*/

switch(bytesPerSec)

{
case (dword) 512:

return 7;
case (dword) 1024:
return 8;

case (dword) 2048:
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return 9;

case (dword) 4096:
return 10;

case (dword) 8192:
return 11;

case (dword) 16384:

return 12;

return (dword) OxFFFFFFFF;
}

static inline dword fat_indx_to_Iba(dword indx, size_t bytesPerSec)

{
return (OXFFFFFFF & indx) >> fat_offset_bits(bytesPerSec);

}
bool init(const char *);

dword locateFile(const word *, dword, dword * , dword *, size_t *, bool *);

#define FS_MAX_OPEN_FILES 1024

#define INVALID_FILE_HANDLER (dword) OxFFFFFFFF

#endif // _FAT32_H

Apxeto: fat32dir.h

#ifndef FAT32_DIR_H
#define FAT32_DIR_H

#include "type.h"
#define ATTR_READ_ONLY  0x01

#define ATTR_HIDDEN 0x02
#define ATTR_SYSTEM 0x04
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#define ATTR_VOLUME_ID  0x08
#define ATTR_DIRECTORY  0x10
#define ATTR_ARCHIVE ~ 0x20

#define ATTR_LONG_NAME  ATTR_READ_ONLY | ATTR_HIDDEN | ATTR_SYSTEM |
ATTR_VOLUME_ID

#define ENTRY_IS_READ_ONLY(directoryEntry)  ( (directoryEntry.data)[11] &
ATTR_READ_ONLY))

#define ENTRY_IS_HIDDEN(directoryEntry) ( (directoryEntry.data)[11] & ATTR_HIDDEN )
#define ENTRY_IS_SYSTEM(directoryEntry) ( (directoryEntry.data)[11] & ATTR_SYSTEM )

#define ENTRY_IS_VOLUME_ID(directoryEntry)  ( (directoryEntry.data)[11] &
ATTR_VOLUME_ID )

#tdefine ENTRY_IS_DIRECTORY(directoryEntry)  ( (directoryEntry.data)[11] & ATTR_DIRECTORY
)

#define ENTRY_IS_ARCHIVE(directoryEntry) ( (directoryEntry.data)[11] & ATTR_ARCHIVE )

#tdefine ENTRY_IS_LONG_NAME(directoryEntry)  ( ((directoryEntry.data)[11] &
(ATTR_LONG_NAME)) == (ATTR_LONG_NAME))

#define ENTRY_IS_FILE(directoryEntry) ( 'ENTRY_IS_DIRECTORY(directoryEntry) &&
IENTRY_IS_VOLUME_ID(directoryEntry) )

#define DIR_GET_ATTRIBUTE_BYTE(directoryEntry) ( (directoryEntry.data)[11])

#define DIR_GET_CLUSTER_NUM(directoryEntry)  ( (*(word*)(&((directoryEntry.data)[20])) <<
16) | (*(word*)(&((directoryEntry.data)[26]))) )

#define DIR_GET_FILE_SIZE(directoryEntry) ( *(dword*)(&((directoryEntry.data)[28])) )
#define DIR_GET_WRTDATE(directoryEntry) ( *(word*)(&((directoryEntry.data)[24])) )

#define DIR_GET_WERTTIME(directoryEntry) ( *(word*)(&((directoryEntry.data)[22])) )

#define DIR_ENTRY_IS_FREE(directoryEntry) ( (directoryEntry.data)[0] == OxE5 )

#define DIR_EOF(directoryEntry) ( (directoryEntry.data)[0] == 0x00 )

#define DIR_NAME_MAIN_PART_MAX_CHARS  Ox8
#define DIR_NAME_EXTENSION_MAX_CHARS ~ 0x3

#define DIR_NAME_MAX_CHARS (DIR_NAME_MAIN_PART_MAX_CHARS +
DIR_NAME_EXTENSION_MAX_CHARS)
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#define DIR_INVALID_NAME_CHARS 0x22, 0x2A, 0x2B, 0x2C, 0x2E, Ox2F, 0x3A, 0x3B, 0x3C,
0x3D, 0x3E, 0x3F, 0x5B, 0x5C, 0x5D, 0x7C

#define DIR_ENTRY_SPACE_CHAR  0x20

#define DIR_KANJI_LEAD_BYTE  0x05

#define LDIR_NAME1 0x01
#define LDIR_NAME2 OxOE
#define LDIR_NAME3 0x1C

#define LDIR_NAME1_LAST 0x09
#define LDIR_NAME2_LAST 0x18
#define LDIR_NAME3_LAST Ox1E

#tdefine LDIR_GET_ORDER(directoryEntry) ( (directoryEntry.data)[0] & Ox3F )

#define DIR_ENTRY_SIZE 32

typedef struct SdirecoryEntry{
unsigned char data[DIR_ENTRY_SIZE];

} directoryEntry;

#define DIRECTORY_CLUSTER_BUFFER_SIZE 0x10

#define MAX_PATH_COMPNENT_CHARS 260

typedef struct Sdirectory{
dword startCluster;
dword currentCluster;
dword nextCluster;
size_t data_buff_size;
size_t CountClusters;
size_t currEntrylndex;

word curr_Infl[MAX_PATH_COMPNENT_CHARS];
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directoryEntry *curr_entry;

byte *data;

bool eod;

size_t ClOffset;

dword clindx;

dword loadedFats[DIRECTORY_CLUSTER_BUFFER_SIZE];

}directory;
//bool dirNamelsValid(directoryEntry);
size_t dirGetLfn(directoryEntry, word*);

word* dirGetName(directoryEntry, word*);

#endif // _FAT32_DIR_H

Apxelo: file.h

#ifndef _FILE_H
#define FILE_H

#include "type.h"

#include "proccessStruct.h"
dword initProcFile(pcbNode *);

dword addFiletoPcb(const char* fpath, size_t fsize, dword fsindx);

dword updateFileCursor(const char *path, size_t pos);
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const char *getPathFromHandle(dword fileHndlr);//const char or char const???

size_t getPosFromHandle(dword fileHndlr);//const char or char const???

#endif // _FILE_H

Apxelo: fileSystem.h

#ifndef FILE_SYSTEM_H
#define FILE_SYSTEM_H

#include "type.h"

#include "vFileOperations.h" /**struct operations*/

#define MAX_FILE_SYSTEM_NAME 128
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#define MAX_FILE_SYSTEM_ID_STRING 128

/*FS TYPES*/
#define NO_FS 0x00
t#tdefine FAT32 0x01

typedef struct SfileSystem{
byte type;
char fsName[MAX_FILE_SYSTEM_NAME];
char fsId[MAX_FILE_SYSTEM_ID_STRING];
operations op;

} fileSystem;

#define MAX_FS_SUPPORTED 16

extern fileSystem fileSystems[];

int addFileSystem(const char*, const char*, byte, operations *);

#endif // FILE_SYSTEM_H

Apxelo: gui.h

#ifndef _GUI_H
#define _GUI_H

#include "type.h"

#include "proccessStruct.h"

#define MAX_GUI_PROCCESES 32
#define NO_SELECTED_PROCCESS OxFFFFFFFF
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void initVideo(void);

typedef struct SguiProccesesBuf{
pcbNode *nodes[MAX_GUI_PROCCESES];
size_t curr, last;

} guiProccesesBuf;

bool procGuilnit(pcbNode *currentProcces);

bool guiNext(pcbNode *currentProcces);

void procGuiDestroy(pcbNode *currentProcces);

extern guiProccesesBuf guiProcceses;

#endif // _GUI_H

Apxelo: ide.h
#ifndef _IDE_H
#define _IDE_H

#include "type.h"

#tinclude "io.h"

/*Comand block registers*/

#define DATA_REG Ox1FO
#define ERROR_REG O0x1F1 /*Read only*/
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#define FEATURE_REG Ox1F1 /*Write only*/
#define SECTOR_COUNT_REG Ox1F2

#define SECTOR_NUM_REG 0x1F3

#define CYLINDER_LOW_REG Ox1F4

#define CYLINDER_HIGH_REG Ox1F5

#define DRIVE_HEAD_REG Ox1F6

#define STATUS_REG O0x1F7 /*Read only*/

#define COMMAND_REG Ox1F7 /*Write only*/

/*Control block registers*/

#define DATA_BUS_HIGH_IMP_REG 0x3FO0 /*Read only. 3F0 - 3F5*/
#define ALTERNATE_STATUS_REG O0x3F6 /*Read only*/

#define DEVICE_CONTROL_REG  0x3F6 /*Write only*/

#define DRIVE_ADDRES_REG 0x3F7 /*Read only*/

/*ATA commands*/

#define IDENTIFY_DRIVE OxEC
#define READ_SECTORS 0x21
#define READ_SECTORS_RETRY  0x20
#define WRITE_SECTORS 0x31

#define WRITE_SECTORS_RETRY  0x30

typedef struct chs{
word cylinder;
word head:4;
word sector:8; /*sectors per track*/

}chs_t;

typedef struct Iba{

byte low, mid, high;
} lba;
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/*Convert CHS to LBA
C: cylinder SpT: sectors per track
H: head SpT: sectors per track S:sectors*/

#define tolLba(C, SpC, H, SpT, S) ((C) * (SpC) + (H) * (SpT) +(S) - 1)

static inline word readDataReg(void){

word val;

INW(val, DATA_REG);

return val;

#define MAKE_READ_REGISTER(name, rettype, reg) \

static inline rettype read##name##Reg(void){ \

rettype val; \
INB(val, reg); \
return (rettype) val; \

MAKE_READ_REGISTER(DriveHead, byte, DRIVE_HEAD_REG)
MAKE_READ_REGISTER(Error, byte, ERROR_REG)
MAKE_READ_REGISTER(SectorCount, byte, SECTOR_COUNT_REG)
MAKE_READ_REGISTER(AlternateStatus, byte, ALTERNATE_STATUS_REG)
MAKE_READ_REGISTER(Status, byte, STATUS_REG)
MAKE_READ_REGISTER(SectorNum, byte, SECTOR_NUM_REG)
MAKE_READ_REGISTER(CylinderLow, byte, CYLINDER_LOW_REG)
MAKE_READ_REGISTER(CylinderHigh, byte, CYLINDER_HIGH_REG)
MAKE_READ_REGISTER(DriveAddres, byte, DRIVE_ADDRES_REG)

MAKE_READ_REGISTER(DataBusHighlmp, byte, DATA_BUS_HIGH_IMP_REG)

#undef MAKE_READ_REGISTER
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static inline void writeDataReg(word val){

OUTW(val, DATA_REG);

#define MAKE_WRITE_REGISTER(name, reg, type0) \
static inline void write#ffname##Reg(type0 val){ \

OUTB(val, reg); \

MAKE_WRITE_REGISTER(DriveHead, DRIVE_HEAD_REG, byte)
MAKE_WRITE_REGISTER(SectorCount, SECTOR_COUNT_REG, byte)
MAKE_WRITE_REGISTER(SectorNum, SECTOR_NUM _REG, byte)
MAKE_WRITE_REGISTER(Feature, FEATURE_REG, byte)
MAKE_WRITE_REGISTER(CylinderLow, CYLINDER_LOW _REG, byte)
MAKE_WRITE_REGISTER(CylinderHigh, CYLINDER_HIGH_REG, byte)
MAKE_WRITE_REGISTER(DeviceControl, DEVICE_CONTROL_REG, byte)
MAKE_WRITE_REGISTER(Command, COMMAND_REG, byte)

#undef MAKE_WRITE_REGISTER

#tdefine MASTER 0
#define SLAVE  (1<<4)

static inline void selectDrive(byte drive)

{
writeDriveHeadReg( (byte)(0OxAO | drive) );

#defineCHS 0
#define LBA  (1<<6)

static inline void setAddressMode(byte drive)
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writeDriveHeadReg( (byte)(0OxAO | drive) );

static inline void resetDrive(void)

{
OUTB(OxE, DEVICE_CONTROL_REG);

static inline void setCHS(chs_t *chs)

{
writeCylinderHighReg( (byte) (chs->cylinder >> 8) );
writeCylinderLowReg( (byte) (chs->cylinder & OxFF) );
writeDriveHeadReg( (byte) (chs->head) | (readDriveHeadReg() & 0xFO0) );

writeSectorNumReg( (byte) (chs->sector) );

static inline void getCHS(chs_t *chs)

{
chs->cylinder = ((word) readCylinderHighReg() << 8);
chs->cylinder |= (word) readCylinderLowReg();
chs->head = (word) (readDriveHeadReg() & OxOF);

chs->sector = (word) readSectorNumReg();

static inline void setLba(dword Iba)
{
writeCylinderHighReg( (byte) ((Iba >> 16) & OxFF) );
writeCylinderLowReg( (byte) ((Iba >> 8) & OxFF) );
writeDriveHeadReg( (byte) (((Iba >> 24) & 0xF) | (readDriveHeadReg() & 0xFO0) ) );
writeSectorNumReg( (byte) (Ilba & OxFF) );
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static inline dword getLba(void)

{
dword |ba =0;

Iba = ((dword) readCylinderHighReg() << 16);
Iba |= ((dword) readCylinderLowReg() << 8);
Iba |= ((dword) readDriveHeadReg() & OxF) << 24;

Iba |= (dword) readSectorNumReg();

return lba;

typedef struct diskinf{
word cyl_cnt;
word head_cnt;
word spt_cnt; /*sectors per track*/
char serial_num[20];
word buffer_sz; /*zero means parametre not specified*/
char model_num[40];
bool dword_io_supp;
bool is_Iba_supp;
bool is_dma_supp;

dword total_sectors; /*Iba only*/

} diskInfo;

void initDisk(void);

void installDevice(void);

size_t readSectors(dword add, size_t count, void *buffer); /*read n sectors with chs*/
int writeSectors(dword Iba, size_t count, void *buffer);

dword getSize(void);
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#endif // _IDE_H

Apxelo: interupts.h

#ifndef INTERUPTS_H
#define INTERUPTS_H

#include "type.h"

#tdefine DPLO 0x00

#define DPL3 (0x03 << 5)
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#define TRAP_GATE Ox8F
#define INT_GATE Ox8E

#pragma pack(1)

struct interrupt_frame{
dword ip;
dword cs;
dword flags;
dword sp;

dword ss;

struct interuptGate{
ul6bit offsetLow16;
word segmentSelector;
byte zero;
byte typeAttr;
ulébit offsetHigh16;

} __attribute__((packed));

struct idtr{

word limit;

dword base;

} __attribute_ ((packed)) interuptDescTableReg;

#pragma pack(0)

void addIntGate(size_t index, word cs,dword offset, byte flags);

void initldt(void);
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#endif // _INTERUPTS_H

Apxelo: io.h

#ifndef _10_H
#define 10_H

#include "type.h"

#define OUTB(a, port) __asm volatile("outb %%al, %%dx;"

\
:"d" ((dword) port ), "a" ((byte) a))
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#define OUTW(a, port) __asm volatile("outw %%ax, %%dx;"

\
:"d" ((dword) port ), "a" ((word) a))

#define INB(a, port) __asm volatile("inb %%dx, %%al;"
:"=a" ((byte) a) \
:"d" ((dword) port ) )

#define INW(a, port) __asm volatile("inw %%dx, %%ax;"
:"=a" ((word) a) \

:"d" ((dword) port ) )

#endif // _10_H

Apxelo: ioblock.h

#ifndef _10_BLOCK_H
#define _10_BLOCK_H

#include "type.h"

#include "proccessStruct.h"
/*blocks the current procces for io*/

void ioblock(void);

/*unblock proc*/
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void iounblock(pcbNode *proc);

#endif // _10_BLOCK_H

Apxeio: kernelHeap.h

#ifndef _KERNELHEAP_H
#define _KERNELHEAP_H

#include "type.h"

#define KERNEL_HEAP_START_ADD 0x120A00

#define KERNEL_HEAP_END_ADD  0x400000

typedef struct SheapNode{
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struct SheapNode *next;
size_t size;
bool isFreeSlot;
} heapNode;
void initKernelHeap(void);
void* kmalloc(size_t size);

void kfree(void* ptr);

#endif // _KERNELHEAP_H

Apxelo: keyboard.h

#ifndef KEYBOARD_H
#define _KEYBOARD_H

#include "type.h"

#define KEYBOARD_DATA_BUFFER 0x60

#define KEY_PRESSED(k)  (!!((((byte)(k)) & 128)))
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void keyboardHandler(void);

#endif // _KEYBOARD_H

Apxeio: memory.h

#ifndef _MEMORY_H
#define_MEMORY_H

#include "type.h"

#include "proccessStruct.h"
typedef struct SmemoryMapEntry

{

gword baseAddress;
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gword regionlLength;
dword regionType;
dword extendedAttr;

} memoryMapEntry;

#define EXPORT_SYMBOLS_ARRAY_POINTER (*(dword*)0x100000) ///Pointer to exported
symbol data stucure

#define MEMORY_MAP_ENTRIES_COUNT  (word*)0x100200///Number of entries in memory
map table located in this address

#define BIOS_MEMORY_MAP_ADDRESS (memoryMapEntry*) 0x100204///location of memory
map table

#define PAGE_FRAME_BITMAP_BASE_ADD (dword*)0x100A00///used after bios map copy to
higher address

#define REG_TYPE_RESERVED (dword)2 ///Bios defined
#define REG_TYPE_FREE (dword) 1

#define PAGE_FRAME_SIZE 4096

#define GET_PAGE_FRAME_FROM_ADDRESS(a) ( ((dword)(a))/(dword)PAGE_FRAME_SIZE )

#define PAGE_IS_FREE 0x0

#define PAGE_IS_RESERVED 0x1

#define GET_PAGE_STATUS(page) (*(byte*)(((dword)PAGE_FRAME_BITMAP_BASE_ADD) +
((page) / 8))) & (128 >>((page) % 8))

void initMemoryMap(void);

void printMemoryMap(void);

dword getMemorySize(void);

size_t countFreePhysicalPages(void);

void ReservePageFrames(dword basePgFrame, size_t pgFrameCount);///reserve page frames

void ReleasePageFrames(dword basePgFrame, size_t pgFrameCount);///free page frames
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void* pageFrameAllocBase(size_t frameCnt, dword basePage);
void* pageFrameAlloc(size_t frameCnt);

void pageFrameFree(dword basePage, size_t count);
pageFrameRegionEntry* createProccessCatalog(void);

void destroyProccesCatalog(void);

int ScFreePhysicalPages(void* ptr);

void* ScMemAlloc(size_t length, dword base_address, dword mode, dword protection);

#define ALLOC_MODE_FIXED_ADD 0x01

#define ALLOC_MODE_ANY_ADD  0x02

#endif // _MEMORY_H

Apxelo: pe.h

#ifndef _PE_H
#define PE_H

#include "type.h"

#define PE_COFF_HEADER_SZ  0x18

#define PE_FORMAT_PE32 0x10B
#define PE_FORMAT_PE32_PLUS 0x20B
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typedef struct SpeHeader{
dword peSign, peHdrSign, magicNum;
size_t peHdrOff, OpHdrSz, OpHdrOff, SecCnt;
size_t SecTblOff, codeSecOff;
dword codeSz;
dword initDSz;
dword uninDSz;
dword rvaEntP;
dword rvaCodeBase;
dword rvaDataBase;
dword imagebase;

}peHeader;

void loadProcFromDisk(const char *, dword *, int);

#endif // _PE_H

Apxelo: pic.h

/*source: osDev*/

#ifndef PIC_H

#define _PIC_H

#include "type.h"

#define PIC1_COMMAND 0x20

#define PIC2_COMMAND 0xAO
#define PIC1_DATA 0x21
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#define PIC2_DATA O0xAl

/*** From osDev/8259_PIC ***/

#define ICW1_ICW4 0x01 /* ICW4 (not) needed */

#define ICW1_SINGLE 0x02 /* Single (cascade) mode */

#define ICW1_INTERVAL4 0x04 /* Call address interval 4 (8) */
#define ICW1_LEVEL 0x08 /* Level triggered (edge) mode */
#define ICW1_INIT 0x10 /* Initialization - required! */

#define ICW4_8086 0x01 /* 8086/88 (MCS-80/85) mode */
#define ICW4_AUTO 0x02 /* Auto (normal) EOI */

#define ICW4_BUF_SLAVE 0x08 /* Buffered mode/slave */
#define ICW4_BUF_MASTER  0x0C /* Buffered mode/master */
#define ICW4_SFNM 0x10 /* Special fully nested (not) */

/*Pic commands*/

#define PIC_EOI 0x20 /*PIC end of interrupt*/

#define DEFAULT_MASTER_PIC_VECTOR_OFFSET 0x20
#define DEFAULT_SLAVE_PIC_VECTOR_OFFSET 0x28

#if (DEFAULT_MASTER_PIC_VECTOR_OFFSET & Ox7) || (DEFAULT_SLAVE_PIC_VECTOR_OFFSET
& 0x7)

#error Pic vector offset is not aligned

#endif // Aligment check

/*Standard ISA irgs*/

#define ISA_PIT_IRQ 0x0
#define ISA_KEYBOARD_IRQ 0x1/*Irq 2 used iternaly by the pic*/

#define ISA_COM2_IRQ 0x3
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#define ISA_COM1_IRQ 0x4
#define ISA_LPT2_IRQ 0X5
#define ISA_FLOPY_DISK_IRQ_ Ox6
#define ISA_LPT1_IRQ 0x7/*Same irq as spurious interrupt*/
#define ISA_SPURIOS_INT_IRQ_ Ox7
#define ISA_CMOS_RT_CLCK_IRQ  0x8
#define ISA_SCSI_NIC_IRQ  0x9
#define ISA_SCSI_NIC2_IRQ OxA
#define ISA_SCSI_NIC3_IRQ  OxB
#define ISA_PS2_MOUSE_IRQ  0xC
#define ISA_FPU_IRQ 0xD
#define ISA_PRIMARY_ATA_[RQ  OxE
#define ISA_SECONDARY_ATA_IRQ OxF

/*Standard ISA Irgs with offset vector*/
#define PIT_IRQ ISA_PIT_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET

#define KEYBOARD_IRQ  ISA_KEYBOARD_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET

#define COM2_IRQ ISA_COM2_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET
#define COM1_IRQ ISA_COM1_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET
#define LPT2_IRQ ISA_LPT2_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET

#define FLOPY_DISK_IRQ  ISA_FLOPY_DISK_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET
#define LPT1_IRQ ISA_LPT1_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET
#define SPURIOS_INT_IRQ,  ISA_SPURIOS_INT_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET

#define CMOS_RT_CLCK_IRQ  ISA_CMOS_RT_CLCK_IRQ +
DEFAULT_MASTER_PIC_VECTOR_OFFSET

#define SCSI_NIC_IRQ  ISA_SCSI_NIC_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET
#define SCSI_NIC2_IRQ  ISA_SCSI_NIC2_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET
#define SCSI_NIC3_IRQ  ISA_SCSI_NIC3_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET
#define PS2_MOUSE_IRQ  ISA_PS2_MOUSE_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET
#define FPU_IRQ ISA_FPU_IRQ + DEFAULT_MASTER_PIC_VECTOR_OFFSET

#define PRIMARY_ATA_IRQ  ISA_PRIMARY_ATA_IRQ +
DEFAULT_MASTER_PIC_VECTOR_OFFSET
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#define SECONDARY_ATA_IRQ ISA_SECONDARY_ATA_IRQ +
DEFAULT_MASTER_PIC_VECTOR_OFFSET

#define KEEP_REGS __ attribute_ ((no_caller_saved_registers))
s32bit remaplrg(byte mstVecOff, byte slvVecOff);

KEEP_REGS void PicEoi(byte irq);

void PicSetlrgMask(byte irglLine);

void PicClearlrgMask(byte irgLine);

byte PicGetlrgState(byte irgLine);

byte islrgPitEnable(void);

#endif // _PIC_H

Apyxeio: proccessStruct.h

#ifndef PROCCESS_STRUCT_H

#define _PROCCESS_STRUCT _H

#include "type.h"

#define MAX_NUM_PROCCES 256

#define PROCCES_VER 2
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#if PROCCES_VER ==
typedef struct SpageFrameRegionEntry{
void *base;
size_t length;
dword type;
dword reserved; /*to keep struct page aligned*/

} pageFrameRegionEntry;

typedef struct SpageFrameCatalog{
size_t count; /*number of entries in catalog*/
pageFrameRegionEntry *catalog;

} pageFrameCatalog;

typedef struct SchildProccesNode{
dword pid;
int retVal;
bool hasReturn;
struct SpcbNode *pcb;
struct SchildProccesNode *next;

} childProccesNode;

typedef enum{
ready = 0x0,
blocked = 0x1

} proccesState;

#define PATH_MAX_LENGTH 128
#define MAX_OPEN_FILES 16

#define INVLD_FILE_CUR_POS  OxFFFFFFFF//(OXF << sizeof(size_t))
#define INVLD_FILE_INDX  OXFFFFFFFF

#define PATH_NOT_FOUND  OXFFFFFFFE
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typedef struct Sfile{
dword fileHndIr;
char fpath[PATH_MAX_LENGTH];
size_t pos;
size_t fsize;
dword fsindx;

} file;

typedef struct Tcond_t{
//pcbNode *proc;
dword code;

} cond_t;

#include "sysCallStructs.h" /***proccesMsg struct*/

#define MSG_QUEUE_SIZE  0x40

typedef struct SmessageQueue{
proccesMsg procMsg[MSG_QUEUE_SIZE];
dword first, last;
cond_t cond_emtpyQueue;

} messageQueue;

#define P_TYPE_BACKGROUND 0x00

#define P_TYPE_GUI 0x01

typedef struct SpcbNode{
struct SpcbNode *next, *parentPcb;
dword pid, parentPid, pType;
childProccesNode *childPidListHead;

register32 esp, ebp, esp0;
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pageFrameCatalog pageCat;
proccesState state;
file openfilesIMAX_OPEN_FILES];
messageQueue msgQueue;
byte *videoBuffer;

} pcbNode;

#endif // defined

#endif // _PROCCESS_STRUCT_H

Apxelo: ProcCondition.h

#ifndef PROC_CONDITION_H
#define_PROC_CONDITION_H

#include "type.h"

#include "proccessStruct.h"

void init_condition(cond_t *cond);

void cond_add_proc(cond_t *cond, pcbNode *curr);
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#endif // _PROC_CONDITION_H

Apxeio: procScheduler.h

#ifndef _PROCSCHEDULER_H
#define _PROSCSHEDULER_H

#include "type.h"

#include "memory.h"

t#tdefine SUCCED 0x0

#define FAIL_MAX_NUM_OF_PROCCES 0x1
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void setCurrEspO(dword);

void pit_interrupt_handler(void);///defined in file pit_interupt.asm
//dword newProcces(address);

void exitPorcces(int);

void showStack(void);

void selectProcces(void);

void initProc(void);

int wait(int*);

#endif // _PROCSCHEDULER_H

Apxelo: registers.h

#ifndef REGISTERS_H
#define REGISTERS_H

#include "type.h"

#define SET_AX(a) __asm volatile("movw %0, %%ax;" \

\
:"r" ((word)a))
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#define SET_DS(a) __asm volatile("movw %0, %%ds;" \
\

:"a" ((word) a))

#define SET_ES(a) __asm volatile("movw %0, %%es;" \

\

:"a" ((word) a))

#define SET_FS(a) __asm volatile("movw %0, %%fs;" \
\

:"a" ((word) a))

#define SET_GS(a) __asm volatile("movw %0, %%gs;" \
\

:"a" ((word) a))

#define SET_SS(a) __asm volatile("movw %0, %%ss;" \

\

:"a" ((word) a))

#define GET_EAX(a) __asm volatile("movl %%eax, %0;" \
:"=r" ((dword)(a)) \
)

#define SET_EAX(a) __asm volatile("movl %0, %%eax;" \

\
:"r" ((dword) a) )

#define SET_EBX(a) __asm volatile("movl %0, %%ebx;" \

\
:"r" ((dword) a))
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#define SET_ECX(a) __asm volatile("movl %0, %%ecx;" \

\
:"r" ((dword) a))

#define SET_EBP(a) __asm volatile("movl %0, %%ebp;" \

\
2"r" ((dword) (a) ) )

#define SET_ESP(a) __asm volatile("movl %0, %%esp;" \

\
:"r" ((dword) (a) ) )

#define GET_ECX(a) __asm volatile("movl %%ecx, %0;"
:"=r" ((dword)(a)) \
)

#define GET_EDX(a) __asm volatile("movl %%edx, %0;"
2"=r" ((dword)(a)) \
)

#define GET_EBX(a) __asm volatile("movl %%ebx, %0;"
:"=r" ((dword)(a)) \
)

#define GET_EBP(a) __asm volatile("movl %%ebp, %0;"
:"=r" ((dword)(a)) \
)

#define GET_ESI(a) __asm volatile("movl %%esi, %0;" \
:"=r" ((dword)(a)) \
)
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#define GET_EDI(a) __asm volatile("movl %%edi, %0;" \
:"=r" ((dword)(a)) \
)

#define GET_ESP(a) __asm volatile("movl %%esp, %0;" \
:"=r" ((dword)(a)) \
)

#endif /// _REGISTERS_H

Apxelo: segments.h

#ifndef SEGMENTS_H

#define SEGMENTS_H

#define CS_PLO  0x08

#define DS_PLO  0x10

#define CS_PL3  0x1B

#define DS_PL3  0x23

312



Tithog Ntuxlakng Epyaciag — Ovopatenwvupo

#define TSS_SEG  0x2B

#endif // _SEGMENTS_H

Apxelo: stdarg.h

#ifndef STDARG_H
#define _STDARG_H

#ifndef _VA_LIST
#define _VA_LIST

typedef char* va_list;

#tendif
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/*

* Amount of space required in an argument list (ie. the stack) for an
* argument of type t.

*/

#define __va_argsiz(t) \

(((sizeof(t) + sizeof(int) - 1) / sizeof(int)) * sizeof(int))

#define va_start(ap, pN) \

((ap) = ((va_list) (&pN) + __va_argsiz(pN)))

#define va_end(ap) ((void)0)
#define va_arg(ap, t) \

(((ap) = (ap) + _va_argsiz(t)), \
*((t*) (void*) ((ap) - __va_argsiz(t))))

#endif // _STDARG_H

Apxelo: stdio.h

#ifndef STDIO_H
#define _STDIO_H

#include "stdarg.h"

#include "type.h"

#tdefine OFFSET(strct, member) ( (dword) ((void *)(&(member)) - (void *)(&(strct))) )

int printf(char *ch, ... );
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void memcpy(byte *source, byte *dest, size_t count);

void memset(void* buffer, int val, size_t count);

#endif // _STDIO_H

Apxelo: stdiok.h

#ifndef STDIOK_H
#define _STDIOK_H

int printk(char *ch, ... );

#endif // _STDIOK_H
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Apxelo: string.h

#ifndef STRING_H
#define STRING_H

#include "type.h"
size_t strlen(const char* str);
char *strncpy(char *destination, const char *source, size_t num);

char *strncat(char *destination, const char *source, size_t num);

char *strcpy(char *destination, const char *source);
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char *strcat(char *destination, const char *source);

int strncmp(const char *strl, const char *str2, size_t num);

int strcemp(const char *strl, const char *str2);

char *inttostr(size_t val, size_t base, char *destination);

bool isLetter(const char);

size_t copyBytes(byte *destination, const byte *source, size_t num);

size_t strcspn(const char *str1, const char *str2);

#endif // _STRING_H

Apxelo: sysCallLib.h

#ifndef _SYSCALLLIB_H
#define _SYSCALLLIB_H

#include "type.h"
typedef struct TfileAttr{

char fName[128];

} fileAttr;
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void ScPrintChar(char charToPrint, byte color);

void* allocatePhysicalPages(size_t );

int freePhysicalPages(void™ );

dword createProcces(const char *exepath);

void exitProc(int );

int waitProc(int*);

dword readFile(dword filehndlr, size_t count, byte* buffer);
dword writeFile(dword fileHndIr, size_t count, byte* buffer, int flags);
dword openFile(const char *path, const char *rw);

dword seekFile(dword filehndlr, long int offset, int origin);
void closeFile(dword filehndlr);

dword getMessage(void* msg);

dword setProcProperties(dword procDescr);

dword setActiveProc(dword procHndl);

void draw(byte*, size_t, size_t);

dword fileExists(const char*path);

dword getFileAttr(const char* fpath, const dword fromFile, size_t countFiles, fileAttr *fileAtt);

#define ScPrintChar_NR 0
#define freePhysicalPages NR 1

#define allocatePhysicalPages_NR 2

#define createProcces_NR 3
#define exitProc_NR 4
#define waitProc_NR 5
#define readFile_NR 6
#define writeFile_NR 7
#define openFile_NR 8
#define seekFile_NR 9
#define closeFile_NR 10
#define getMessage_NR 11
#define setProcProperties_NR 12
#define setActiveProc_NR 13
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#define draw_NR 14
#define fileExists_NR 15
#define getFileAttr_NR 16

/*From https://www.win.tue.nl/~aeb/linux/lk/lk-4.html*/

#define makeSysCallO(type, name) \
type name(void){ \
size_tres; \
__asm volatile("int $255;" \
"=a" (res) \

:"0" (name#tt _NR) \
) \

return (type) res; \

#define makeSysCalll(type, name, typeO, arg0) \

type name(type0 arg0){ \
size_t res; \
__asm volatile("int $255;" \
"=a" (res) \

"0" (name##t_NR), "b" (arg0) \
) \

return (type) res; \

#define makeSysCall2(type, name, typeO, arg0, typel, argl) \

type name(type0 arg0, typel argl){ \
size_t res; \
__asm volatile("int $255;" \
:"=a" (res) \

"0" (name##_NR), "b" (arg0), "c" (argl) \
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) \

return (type) res; \

#define makeSysCall3(type, name, type0, arg0, typel, argl, type2, arg2) \

type name(typeO arg0, typel argl, type2 arg2){ \
size_tres; \
__asm volatile("int $255;" \
:"=a" (res) \
:"0" (name##_NR), "b" (arg0), "c" (argl), "d"(arg2) \
) \
return (type) res; \
}

#define makeSysCall4(type, name, type0, arg0, typel, argl, type2, arg2, type3, arg3)

type name(typeO arg0, typel argl, type2 arg2, type3 arg3){ \
size_t res; \
__asm volatile("int $255;" \
"=a" (res) \
:"0" (name##t_NR), "b" (arg0), "c" (argl), "d"(arg2), "S"(arg3) \
:); \
return (type) res; \
}

#endif // _sysCallLib_H
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Apxeio: sysCallStructs.h

#ifndef _SYSCALLSTRUCTS_H
#define _SYSCALLSTRUCTS_H

#include "type.h"
typedef struct SproccesMsg{
dword msgType;

dword msg;

dword param;
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} proccesMsg;

#endif // _SYSCALLSTRUCTS_H

Apxeio: sysCallTable.h

#ifndef _SYSCALLTABLE_H
#define _SYSCALLTABLE_H

#include "type.h"

#include "vFileOperations.h"
extern void printChar(char, byte);

extern int ScFreePhysicalPages(void* );

extern void* ScMemAlloc(size_t, dword, dword, dword);
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extern dword SccreateProcces(const char *exepath, const char * params);
extern void ScdestroyProcces(int); //exitPorcces(int );

extern int wait(int*);

extern void ScReadFile(void*, size_t, byte*);

extern void ScWriteFile(void*, size_t, byte*, int);

extern dword Scfopen(const char*, const char*);

extern dword ScseekFile(dword, long int, int );

extern void SccloseFile(dword filehndlr);

extern dword ScgetMessage(proccesMsg *msg);

extern dword ScsetProcProperties(dword procDescr);

extern dword ScsetActiveProc(dword procHndl);

extern void ScDraw(byte*, size t, size_t, dword);

extern dword ScfileExists(const char*path, dword *attr, size_t fsize);

extern dword ScGetFileAttr(const char* fpath, const dword fromFile, size_t countFiles, fileAttr
*fileAtt);

extern dword Scfcreate(const char *path);

extern dword ScLoadDriver(const char *driverpath);

dword sysCallTable[] = {(dword) printChar, (dword) ScFreePhysicalPages, (dword) ScMemAlloc,
(dword) SccreateProcces,

(dword) ScdestroyProcces, (dword) wait, (dword) ScReadFile, (dword) ScWriteFile,
(dword) Scfopen, (dword) ScseekFile,

(dword) SccloseFile, (dword) ScgetMessage, (dword) ScsetProcProperties, (dword)
ScsetActiveProc, (dword) ScDraw,

(dword) ScfileExists, (dword) ScGetFileAttr, (dword) Scfcreate, (dword)
ScLoadDriver};

#endif // _SYSCALLTABLE_H
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Apxeio: type.h

#ifndef TYPE_H

#define TYPE_H

#define NULL (void*)0

typedef char s8bit;
typedef unsigned char u8bit;

typedef unsigned char byte;
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typedef enum {

false =0,
true=1
} bool;

typedef short int s16bit;
typedef unsigned short int ul6bit;

typedef unsigned short int word;

#ifdef _ x86 64

#error 64bit code is not supported!!
#else

#define __WORDSIZE 32

#endif // __x86_64

#if __ WORDSIZE == 32

typedef int s32bit;

typedef unsigned int u32bit;

typedef unsigned int dword;

typedef unsigned int size_t;

#endif // _WORDSIZE

typedef long long qword; /**??unsigned*/

typedef long long long64;

typedef dword register32;

typedef word registerl6;

typedef register32 address;

typedef int int32_t;
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typedef unsigned int uint32_t;

typedef long long int64_t;

typedef unsigned long long uint64_t;

#endif /// _TYPE_H

Apxelo: version.h

#ifndef VERSION_H

#define VERSION_H

#ifndef __GNUC__
#error compiler not supported

#endif // gcc compiler
#if __GNUC__<7 ||\

(__GNUC__==7&& (__GNUC_MINOR__<2))

#error gcc version< 7.2.0
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#endif // compile if version >=7.2.0

#endif // _VERSION_H

Apxeio: vfileOperations.h
#ifndef V_FILE_OPERATIONS

#define V_FILE_OPERATIONS

typedef struct TfileAttr{
char fName[128];

} fileAttr;

typedef struct Soperations{

size_t (*read)(dword, size_t, void*);
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size_t (*write)(dword, size_t, void*, int);

dword (*fopen) (const char*, const char*);

dword (*fseek) (dword, long64, size_t );

dword (*getSize)(void);

//dword (*setSize)(size_t fsize, dword fileHandle);
dword (*fcreate) (const char*);

void (*fclose) (dword);

dword (*fexists) (const char*, dword *attr, size_t *fsize);

dword (*list_dir) (const char* fpath, const dword fromFile, size_t countFiles, fileAttr *fileAtt);

} operations;

#endif // V_FILE_OPERATIONS

Apxelo: vfs.h

#ifndef VFS

#define _VFS

#include "type.h"

#include "vfileOperations.h"

/**Scfseek */

#define SC_FSSEK_FAILED  OxOOOOFFFF
#define SEEK_SET 0x10
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#define SEEK_CUR 0x20

#define SEEK_END 0x30

dword ScReadFile(dword, size_t, byte*);

dword ScWriteFile(dword, size_t, byte*, int);

dword Scfopen(const char *path, const char * rw);

dword vfread(const char *path, dword *fsindx, size_t offset, size_t count, void *buffer);

dword vfwrite(const char *path, size_t offset, size_t count, void *buffer, int flags);

dword ScseekFile(dword fileHndlr, long int offset, int origin );

dword ScfileExists(const char*path, dword *attr, size_t *fsize);

dword ScGetFileAttr(const char* fpath, const dword fromFile, size_t countFiles, fileAttr *fileAtt);

dword Scfcreate(const char *path);

/**for use without proccess**/

dword vfopen(const char *path, const char * rw, size_t * fsize);

#define STORAGE_DEV_STRING "storage"

#endif // _VFS

Apxelo: vga.h

#ifndef VGA_H

#define VGA_H

#include "type.h"

#define ADDRESS_ATTRIBUTE_REGISTER ~ 0x3CO
#define DATA_WRITE_ATTRIBUTE_REGISTER 0x3CO
#define DATA_READ_ATTRIBUTE_REGISTER 0x3C1
#define CRTC_ADDRESS_REGISTER 0x3D4
#define CRTC_DATA_REGISTER 0x3D5
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#define INPUT_STATUS_1_REGISTER 0x3DA

///Indexes for CRTC registers

#define CURSOR_LOCATION_LOW  OxOF
#define CURSOR_LOCATION_HIGH OxOE
#define CURSOR_START_REGISTER Ox0A

///Indexes for Attribute registers

#define MODE_CONTROL_REG_INX 0x10

///Vga modes(values in mode control register)
#define TEXT_MODE_80x25 0x0C
#define PLANAR_640x480_MODE 0x01

#define LINEAR_320x200_MODE 0x41

typedef struct struct_cursor_position{
word row;
word column;

} cPosition;

void printChar(char charToPrint, byte color);
void clearScreen();

void disableCursor(void);

void enableCursor(void);

void setCursorPosition(word row, word column);
void getCursorPosition(cPosition *pos);

void printString(char *string, byte color);

void init_vga(void);

void vga_write(byte *buffer);

typedef struct Svga_state{
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dword vga_mode;

lvga_state;

#endif // _VGA_H

Apxeio: volume.h

#ifndef VOLUME_H

#define _VOLUME_H

#include "type.h"

#tinclude "device.h"

#define MAX_MBR_ENTRIES 4

#define MAX_VOLUMES_COUNT 8 /**max_volume_supported is better*/
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#define MAX_VPATH_LENGTH 3 /*Letter + ":' + null*/

/*This constants are MBR specific*/
#define HPC 255
#define SPT 63
#define LBA_TO_CHS(lba, ¢, h, s) ((c) =((Iba) / (SPT * HPC))), \
((h) = (((lba) / SPT) % HPC)), \
((s)=(((lba) % SPT)+1))
#define CHS_TO_LBA(lba, c, h, s) ((Iba) = ( ((c) * (SPT * HPC)) + ((h) * SPT) +((s)-1)))

#define CHS_MAX_SECTORS 1024 * 255 * 63 /*Max count of sectors that can be represented
with CHS*/

#define PARTITION_ENTRY_SIZE ~ 0x10

#define PARTITION_1_ENTRY_OFFSET Ox1BE
#define PARTITION_2_ENTRY_OFFSET Ox1CE
#define PARTITION_3_ENTRY_OFFSET Ox1DE

#define PARTITION_4_ENTRY_OFFSET Ox1EE

#define PARTITION_IS_BOOTABLE_OFFSET 0x00
#define PARTITION_IS_BOOTABLE 0x80

#define PARTITION_NOT_BOOTABLE 0x00

#define START_SECTOR_CHS_OFFSET ~ 0x01
#define PARTITION_TYPE_OFFSET 0x04
#define LAST_SECTOR_CHS_OFFSET 0x05
#define START_SECTOR_LBA_OFFSET  0x08

#define TOTAL_SECTORS_LBA_OFFSET 0x0C

#define MBR_SIGNATURE_OFFSET Ox1FE

#define MBR_SIGNATURE O0xAAS5S5 /*Little endian*/

typedef struct SmbrEntry{

byte isBootable;
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byte chsStartSector, chsEndSector;
byte chsStartHead, chsEndHead,;

word chsStartCylinder, chsEndCylinder;
byte partitionType;

dword |baStart;

dword IbalLength;

} mbrEntry;

typedef struct Svolume{
char vpath[MAX_VPATH_LENGTH];
char deviceld[MAX_ID_STRING]; /*to confirm write at the correct disk*/
dword |baStart;
dword partitionSize;
size_t fs_indx;
//device id /*device id*/

} volume;

void partitionCreate(const char *disk, dword IbaStart, size_t length);

dword VolumeRead(const char *path, size_t offset, size_t count, byte *buffer);
dword VolumeWrite(const char *path, size_t offset, size_t count, byte *buffer);
void initVolumes(void);

int volumeSearch(const char *);

dword getFsIndx(const char *);

extern volume volumesl];

#endif // _VOLUME_H
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Apxelo: waitProc.h

#ifndef WAIT_PROC_H
#define _WAIT_PROC_H

#include "type.h"

#endif // _WAIT_PROC_H
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Npoypappata kot BABALOOAKEG OTOV XWPO TOU XPHOoTN:

C Library:

Apxelo: ctype.c

#include "ctype.h"

#tdefine TRUE 0x01

#tdefine FALSE 0x00

int isdigit(int c)
{
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return ( (c >= 0x30) && (c <= 0x39) ) ? TRUE : FALSE;

int isprint (int c)

{
return ¢ > Ox1F && c != 0x7F;

int isgraph(int c)
{
return (c>O0x1F && c!=0x7F) || c==""

int isspace(int c)

{

returnc==""|]c="\t"|| c=="\V' || c=="\n"|]| c=="\f" || c=="\r}

Apxelo: ctype.h

#ifndef _CTYPE_H
#define CTYPE_H

#include "type.h"
#ifdef __ cplusplus
extern "C"{

#endif // __cplusplus

int isprint (int c);

int isgraph (int c);
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int isdigit(int c);

int isspace(int c);

#ifdef __ cplusplus
}

#endif // __cplusplus

#endif // _CTYPE_H

Apxeio: fileRead.cc

#include "fileRead.hpp"

#include "sysCallLib.h" ///?? sysCall better name
dword (*stdRead)(size_t, byte*);
bool setStdRead(dword (f)(size_t, byte*))

{
stdRead =f;

return true;
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dword fileRead(dword filehndlr, size_t count, byte* buffer)

{
if( filehndlr == STDIN )

return stdRead(count, buffer);

return readFile(filehndlr, count, buffer);

Apxelo: fileRead.hpp

#ifndef FILE_READ_H

#define FILE_READ_H

#include "type.h"

#define STDIN OxFFFFFFFO

#define STDOUT OxFFFFFFF1
#ifdef __ cplusplus

extern "C"{

#endif // __cplusplus
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extern dword (*stdRead)(size_t, byte*);

bool setStdRead(dword (f)(size_t, byte*));

dword fileRead(dword filehndlr, size_t count, byte* buffer);
#ifdef _ cplusplus
}

#endif // __cplusplus

#endif // _FILE_READ_H

Apxelo: fileWrite.cc

#include "fileWrite.hpp"

#include "sysCallLib.h"

dword (*stdWrite)(size_t, byte*);

bool setStdWrite(dword (f)(size_t, byte*))
{

stdWrite = f;

return true;
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dword fileWrite(dword filehndlr, size_t count, byte* buffer, int flags)

{
if( filehndlr == STDOUT)

return stdWrite(count, buffer);

return writeFile(filehndlr, count, buffer, flags);

Apxeto: fileWrite.hpp

#ifndef _FILE_WRITE_H

#define FILE_WRITE_H

#include "type.h"

#define STDIN OxFFFFFFFO

#define STDOUT OxFFFFFFF1
#ifdef _ cplusplus

extern "C"{

#endif // __cplusplus

340



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

extern dword (*stdWrite)(size_t, byte*);

bool setStdWrite(dword (f)(size_t, byte*));

dword fileWrite(dword filehndlr, size_t count, byte* buffer, int flags);

#ifdef _ cplusplus

}
#endif // __cplusplus

#endif // _FILE_WRITE_H

Apxeio: osUtils.c

#tinclude "osUtils.h"

#include "string.h"

char* pathToAbs(char *relPath, const char *absPath)

{

size_t len = strlen(relPath);
if(len > 0)

if( relPath[len-1] 1="/")

strcat(relPath, "/");
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strcat(relPath, absPath);

return relPath;

bool pathlsAbsolute(const char *path)
{

if( isLetter(path[0]) && path[1] =="")

return true;

return false;

void normalizePaths(char *result, const char *relPath, const char *absPath)

{

strcpy(result, absPath);

//if(Istrlen(relPath))

//strcpy(relPath, absPath);

if( !pathlsAbsolute(relPath) )
pathToAbs(result, relPath);
else

strcpy(result, relPath);

removeGoToParentFromPath(result+3);

/*
int getNDirPos(const char *path, size_t dirlndx)
{
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*/

static char* getParentDir(const char *path, char *curr)

{
if(curr - 2 >= path)

curr -=2;

while(curr > path && *curr I="/")

curr--;

if(*curr=="/")

curr++,

return curr;

//] A/ Al/../[A2 []] SET/A1/../A2

char* removeGoToParentFromPath(char *path)

{
char *curr, *ptr = NULL;

size_t pDirStrLen = strlen(PARENT_DIR_STR);

curr = path;
while(curr = NULL)
{

if( Istrncmp(curr, PARENT_DIR_STR, pDirStrLen ) )
ptr = getParentDir(path, curr);
memmove( ptr, curr + pDirStrLen, strlen(curr + pDirStrLen) + 1 );

curr = ptr;
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}

else{

curr = strchr(curr,'/');

if(curr 1= NULL)

curr++;

return path;

Apxeio: osUtils.h

#ifndef _OS_UTILS_H
#define _OS_UTILS _H

#include "type.h"

#define PARENT_DIR_STR

#define MAX_PATH_LEN

#ifdef __ cplusplus
extern "C"{

#endif // __cplusplus

Il.'/ll
256 ///??Param from file
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char* pathToAbs(char *relPath, const char *absPath);
bool pathlsAbsolute(const char *path);
char* removeGoToParentFromPath(char *path);

void normalizePaths(char *result, const char *relPath, const char *absPath);

#ifdef __ cplusplus
}

#endif // __cplusplus

#endif /// _OS_UTILS_H

Apxelo: registers.h

#ifndef REGISTERS_H
#define REGISTERS_H

#include "type.h"

#define SET_AX(a) __asm volatile("movw %0, %%ax;" \
\

"r'" ((word) a))

#define SET_DS(a) __asm volatile("movw %0, %%ds;" \
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\

:"a" ((word)a))

#define SET_ES(a) __asm volatile("movw %0, %%es;" \

\

:"a" ((word)a))

#define SET_FS(a) __asm volatile("movw %0, %%fs;" \
\

:"a" ((word) a))

#define SET_GS(a) __asm volatile("movw %0, %%gs;" \
\

:"a" ((word) a))

#define SET_SS(a) __asm volatile("movw %0, %%ss;" \

\

:"a" ((word) a))

#define GET_EAX(a) __asm volatile("movl %%eax, %0;" \
:"=r" ((dword)(a)) \
)

#define SET_EAX(a) __asm volatile("movl %0, %%eax;" \
\
:"r" ((dword) a))
#define SET_EBX(a) __asm volatile("movl %0, %%ebx;" \
\

:"r" ((dword) a) )

#define SET_ECX(a) __asm volatile("movl %0, %%ecx;" \
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\
:"r" ((dword) a ) )

#define SET_EBP(a) __asm volatile("movl %0, %%ebp;" \

\
2"r" ((dword) (a) ) )

#define SET_ESP(a) __asm volatile("movl %0, %%esp;" \

\
:"r" ((dword) (a) ) )

#define GET_ECX(a) __asm volatile("movl %%ecx, %0;" \

:"=r" ((dword)(a)) \
)

#define GET_EDX(a) __asm volatile("movl %%edx, %0;"
:"=r" ((dword)(a)) \
)

#define GET_EBX(a) __asm volatile("movl %%ebx, %0;"
:"=r" ((dword)(a)) \
)

#define GET_EBP(a) __asm volatile("movl %%ebp, %0;"
:"=r" ((dword)(a)) \
)

#define GET_ESI(a) __asm volatile("movl %%esi, %0;" \
:"=r" ((dword)(a)) \
)

#define GET_EDI(a) __asm volatile("movl %%edi, %0;" \

347

\



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

:"=r" ((dword)(a)) \
)

#define GET_ESP(a) __asm volatile("movl %%esp, %0;" \
:"=r" ((dword)(a)) \
)

#endif /// _REGISTERS_H

Apxelo: stdarg.h

#ifndef _STDARG_H
#define STDARG_H

#ifndef _VA_LIST
#define _VA_LIST

typedef char* va_list;

ttendif
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/*

* Amount of space required in an argument list (ie. the stack) for an
* argument of type t.

*/

#define __va_argsiz(t) \

(((sizeof(t) + sizeof(int) - 1) / sizeof(int)) * sizeof(int))

#define va_start(ap, pN) \

((ap) = ((va_list) (&pN) + __va_argsiz(pN)))

#define va_end(ap) ((void)0)

#define va_arg(ap, t) \
(((ap) = (ap) + _va_argsiz(t)), \
*((t*) (void*) ((ap) - __va_argsiz(t))))

#endif // _STDARG_H

Apxelo: stdio.c

#include "stdio.h"

#include "type.h"

#include "sysCallLib.h"
//#include "sysCallStructs.h"
#include "ctype.h"

#include "stdlib.h"

#include "fileRead.hpp"

#include "fileWrite.hpp"

/*heapNode *memListHead;
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static void* createReservedNode(heapNode *curr, size_t allocSize);
static heapNode* findFreeNode(size_t allocSize);

heapNode* findReservedRegion(void* ptr, heapNode** prevFree);
heapNode* mergelfNeighbour(heapNode *prev, heapNode *curr);
*/

byte emptyDraw[80*25];

size_t temp_vidindx;

void stdInit(void)
{

temp_vidindx = 0;

memset(emptyDraw, ' ', 80*25);

initkernelHeap((void*) OxO05AF000, 1024*1024); ///?? First param not used/need
}
/*
static size_t vid_inc(size_t *t)

{

size_t res = *t;

if(*t < 80*25-1)
(*t)++;

else{
*t=0;

draw(emptyDraw, 0, 80*25, 0);
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return res;

¥/

int printf(const char *ch, ...) /**??printf must call sprintf*/
{
va_list arg;
dwordval, i, j = 28;
char symbolTable[] ={'0', '1', ‘2, '3','4','5', '¢', '7', '8','9', 'A", 'B', 'C', 'D', 'E', 'F'};

//size_t pad;

va_start(arg, ch);

if(ch == NULL)

return -1;

while(*ch 1="\0")
{
switch(*ch){
case '%":
ch++;
switch( *ch ){
case '%":
//ScPrintChar(*ch, OxOF);
fileWrite(STDOUT, 1, (byte*) ch, 0);
break;
case 'x":
val =(dword) va_arg(arg, dword);

for(i =(dword) 0xFO000000; i >= (dword)OxF; i >>= 4, j-=4)
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fileWrite(STDOUT, 1, (byte*) &symbolTable[ (val &i)>>j],0);
//draw((byte*)&symbolTable[ (val & i) >>j ], vid_inc(&temp_vidindx), 1,
0);//ScPrintChar(symbolTable[ (val & i) >>j ], 0xOF);

break;
case 'c":
val =(byte) va_arg(arg, byte);

fileWrite(STDOUT, 1, (byte*) &val, 0); //draw((byte*)&val,
vid_inc(&temp_vidIndx), 1, 0); //ScPrintChar(val, OxOF);

break;
case's":
val = (dword) va_arg(arg, dword);
printf( (char*) val); ///?? if %s char exist undifned behavor

break;

break;

/*case '\n":

if(temp_vidIndx > 24*80){
draw(emptyDraw, 0, 80*25, 0);
temp_vidindx = 0;

}

else{
pad = 80-(temp_vidindx % 80);
draw(emptyDraw, temp_vidIlndx, pad, 0 );

temp_vidindx += pad;

break;*/

default:

fileWrite(STDOUT, 1, (byte*) ch, 0); //draw((byte*)ch, vid_inc(&temp_vidindx), 1, 0);
//ScPrintChar(*ch, OxOF);

break;
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ch++;

va_end(arg);

return O;

int sprintf(char *str, const char *ch, ...)
{
va_list arg;
dword val, i, j = 28;
char symbolTable[] = {'0', '1', '2','3', '4", '5', '6', '7",'8", '9', 'A’", 'B', 'C', 'D', 'E', 'F'};

size_tk=0;

va_start(arg, ch);

if(ch == NULL)

return -1;

while(*ch 1="\0")
{
switch(*ch){
case '%":
ch++;
switch( *ch ){

case '%":
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strlk++] = *ch; //fileWrite(STDOUT, 1, (byte*) ch, 0 );
break;
case 'x':
val =(dword) va_arg(arg, dword);
for(i =(dword) 0xFO000000; i >= (dword)OxF; i >>=4, j-=4)

str[k++] = symbolTable[ (val & i) >>j]; //fileWrite(STDOUT, 1, (byte*)
&symbolTable[ (val & i) >>j],0);

break;
case 'c":
val =(byte) va_arg(arg, byte);
str[k++] = val; //fileWrite(STDOUT, 1, (byte*) &val, 0);
break;
case's":
val = (dword) va_arg(arg, dword);
sprintf(str+k, (char*) val);

break;

break;

default:
str[k++] = *ch; //fileWrite(STDOUT, 1, (byte*) ch, 0);

break;

ch++;

va_end(arg);
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str[k] = "\0';

return k;

int atoi(const char *str)

{

int num =0;

while( isdigit(*str) )

num = num * 10 + (*str++ - 0x30 );

return num;

char getChar(void)
{

proccesMsg msg;

getMessage(&msg);

return (char) msg.msg;

char *gets (char *str)

{
//proccesMsg msg;

//char *p = str;
//char ch;

fileRead(STDIN, 100000, (byte*) str);
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/*getMessage(&msg);
while( msg.msg !="\n' | | msg.msgType != 0x01)
{

ch = msg.msg;
if( isgraph(ch) && msg.msgType == 0x01 )
{

*p++ = ch;

printf("%c", ch); //ScPrintChar(ch, OxOF);

getMessage(&msg);

printf("\n");

*p="\0’*/

return str;

void memset(void* buffer, int val, size_t count)

{

char *p = buffer;

while(count--)

*p++ = (unsigned char)val;
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Apxeio: stdio.h

#ifndef _STDIO_H

#define _STDIO_H

#include "stdarg.h"

#include "type.h"

#define OFFSET(strct, member) ( (dword) ((void *)(&(member)) - (void *)(&(strct))) )

#ifdef _ cplusplus

extern "C"{
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#endif // __cplusplus

int printf(const char *ch, ...);

int sprintf(char *str, const char *ch, ...);

int atoi(const char *str);

char *gets (char *str);

//void memcpy(byte *source, byte *dest, size_t count);
void memset(void* buffer, int val, size_t count);

char getChar(void);

void stdInit(void);

#ifdef __ cplusplus

}
#endif // __cplusplus

#endif // _STDIO_H

Apxelo: stdlib.c

#include "stdlib.h"

#include "type.h"

#include "sysCallLib.h"
//#include "sysCallStructs.h"

#include "ctype.h"

typedef struct SheapNode{
struct SheapNode *next;
size_t size;

bool isFreeSlot;
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} heapNode;

heapNode *memListHead;

static void* createReservedNode(heapNode *curr, size_t allocSize);
static heapNode* findFreeNode(size_t allocSize);
static heapNode* findReservedRegion(void* ptr, heapNode** prevFree);

static heapNode* mergelfNeighbour(heapNode *prev, heapNode *curr);

int initKernelHeap(void *heap_base, size_t heapSz)

{

heap_base = memAlloc(heapSz / PAGE_FRAME_SIZE, (dword) heap_base /
PAGE_FRAME_SIZE, ALLOC_MODE_ANY_ADD, 0);

if(heap_base == NULL)
{
memlListHead = (heapNode*) NULL;

return O;

memListHead = (heapNode*) heap_base;
memlListHead->next = NULL;
memListHead->isFreeSlot = true;

memListHead->size = heapSz;

return 1;
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void *malloc(size_t allocSize)

{
heapNode *curr = NULL;

if((curr = findFreeNode(allocSize)) == NULL)

return NULL;

return createReservedNode(curr, allocSize);

static heapNode* findFreeNode(size_t allocSize)

{

heapNode *curr = memListHead, *prev = NULL, *tmp;

while(curr = NULL)
{
if( (curr->size >= allocSize + sizeof(heapNode) ) && (curr->isFreeSlot == true) )

return curr;

prev = curr;

curr = curr->next;

}

///tryExpand
if(prev 1= NULL)
{

tmp = memAlloc(allocSize / PAGE_FRAME_SIZE + 2, (dword) ((size_t) prev + prev->size +
sizeof(heapNode)) / PAGE_FRAME_SIZE, ALLOC_MODE_FIXED_ADD, 0);

if(tmp != NULL)

{
prev->next = tmp;
tmp->next = NULL;

tmp->isFreeSlot = true;
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tmp->size = (allocSize / PAGE_FRAME_SIZE + 2) * PAGE_FRAME_SIZE;

return NULL;

static void* createReservedNode(heapNode *curr, size_t allocSize)

{

heapNode *newNode;

if(curr->size - (allocSize + sizeof(heapNode)) > sizeof(heapNode))

{
newNode = (heapNode*) ((size_t) curr + allocSize + sizeof(heapNode));
newNode->next = curr->next;

curr->next = newNode;

newNode->size = curr->size - allocSize - sizeof(heapNode);
curr->size = allocSize;
curr->isFreeSlot = false;

newNode->isFreeSlot = true;

return (void*)((size_t) curr + sizeof(heapNode));

}

else if(curr->size > allocSize + sizeof(heapNode))

{

curr->isFreeSlot = false;

return (void*)((size_t) curr + sizeof(heapNode));

return NULL;
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void free(void *ptr)

{
heapNode *curr = NULL, *prevFreeNode = NULL;

if( (curr = findReservedRegion(ptr, &prevFreeNode)) == NULL)

return;

curr->isFreeSlot = true;

curr = mergelfNeighbour(prevFreeNode, curr);

curr = mergelfNeighbour(curr, curr->next);

return;

heapNode* mergelfNeighbour(heapNode *prev, heapNode *curr)
{

if(prev == NULL)return curr;

if(curr == NULL)return preyv;

if(prev->next == curr)

{
prev->size += curr->size + sizeof(heapNode);

prev->next = curr->next;

return prey;

}

else

return curr;
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heapNode* findReservedRegion(void* ptr, heapNode** prevFree)

{

heapNode *curr = memlListHead;
*prevFree = NULL,;

while(curr = NULL)
{
if( (ptr == (void*) ((size_t) curr + sizeof(heapNode)) && (curr->isFreeSlot == false)) )

return curr;

if(curr->isFreeSlot == true)

*prevFree = curr;

curr = curr->next;

return NULL;

Apxelo: stdlib.h

#ifndef STDLIB_H

#define _STDLIB_H

#include "stdarg.h"

#include "type.h"

#ifdef __ cplusplus
extern "C"{

#endif // __cplusplus
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int initkernelHeap(void *heap_base, size_t heapSz);

void *malloc(size_t allocSize);

void free(void *ptr);
#ifdef _ cplusplus
}

#endif // __cplusplus

#endif // _STDLIB_H

Apxelo: string.c

#include "string.h"

#include "ctype.h"
size_t strlen(const char* str)
{

size_ti=0;

while(str[i] !="\0')

i++;

return i;
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char *strncpy(char *destination, const char *source, size_t num)

{

size_ti=0;

while(i < num && sourceli] !="\0')

{
destination[i] = source[i];

i++;

’

while(i < num)

destination[i++] = "\0';

return destination;

char *strncat(char *destination, const char *source, size_t num)

{

size_ti=0, j = strlen(destination);

while(i < num && source[i] !="\0")

destination[j++] = source[i++];

destination[j] = '\0';

return destination;

char *strcpy( char *destination, const char *source )

{
do{
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*destination++ = *source;

twhile( *source++ !="\0");

return destination;

char *strcat(char *destination, const char *source)

{

size_ti=0,j = strlen(destination);

do

destination[j++] = sourcel[i];

Jwhile(source[i++] !="\0");

return destination;

int strncmp(const char *strl, const char *str2, size_t num)

{

size_ti=0;

while(i < num && (stri[i] !="\0" | | str2[i] !="\0") )
{
if(strd[i] < str2[i])
return -1;
else if(stri[i] > str2[i])

return 1;

i++;
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return O;

int strcmp(const char *strl, const char *str2)

{

size_ti=0;

while( stri[i] == str2[i] )
{
if(str1[i] == "\0")

return O;

i++;

if(stri[i] < str2[i])
return -1;
else

return 1;

size_t strcspn(const char *strl, const char *str2)

{

size_tcnt, i;

for(cnt = 0; cnt < strlen(strl); cnt++)

{

for(i = 0; i < strlen(str2); i++)
if(stri[cnt] == str2[i] )

return cnt;
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return cnt;

size_t strspn(const char *str1, const char *str2)

{

return O;

char *strtok( char *str, const char *delimiters )

{
//static char *lastStr = NULL;

return NULL;

char *strchr (char *str, int character)
{
while(*str 1="\0'")
if( *str == (char) character)
return str;

else str++;

return NULL;

void *memmove(void *destination, const void *source, size_t num)

{

const unsigned char *src = source;
unsigned char *dst = destination;

size_ti;
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if( src > dst)
for(i = 0; i< num; i++)
dst[i] = srcli];
else if(src < dst)
for(i=num-1; i>=0;i-)

dst[i] = src[i];

return destination;

void *memcpy(void *destination, const void *source, size_t hum)

{

return memcpy(destination, source, num);

/**This function is not part of the c library*/

char *inttostr(size_t val, size_t base, char *destination)

{
const int ascii_zero_char_offset = 48;

char digit = val % base;

if(base > 10)

return NULL;

if(val / base !=0)

inttostr(val / base, base, destination);

digit += ascii_zero_char_offset;

strncat(destination, &digit, 1);
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return destination;

/**This function is not part of the c library*/
bool isLetter(const char ch)

{

const char ascii_A_offset = 65, ascii_Z offset = 90, ascii_a_offset =97, ascii_z_offset =122;

return ( (ch >= ascii_A_offset && ch <= ascii_Z offset) || (ch >= ascii_a_offset && ch <=
ascii_z_offset))? true : false;

}

/**This function is not part of the c library*/

size_t copyBytes(byte *destination, const byte *source, size_t num)

{

size_ti;

for(i=0; i< num; i++)

destination[i] = source[i];

return num;

/**This function is not part of the c library*/

/***https://stackoverflow.com/questions/122616/how-do-i-trim-leading-trailing-whitespace-in-
a-standard-way user Adam Rosenfield Dave Gray***/

char *trimwhitespace(char *str)

{
char *end;
// Trim leading space

while(isspace((unsigned char)*str)) str++;
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if(*str == 0) // All spaces?

return str;

// Trim trailing space
end = str + strlen(str) - 1;

while(end > str && isspace((unsigned char)*end)) end--;

// Write new null terminator character

end[1] ="'\0;

return str;

}

Apxelo: string.h

#ifndef STRING_H

#define STRING_H

#include "type.h"
#ifdef __ cplusplus
extern "C"{

#endif // __cplusplus

size_t strlen(const char* str);

char *strncpy(char *destination, const char *source, size_t num);
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char *strncat(char *destination, const char *source, size_t num);
char *strcpy(char *destination, const char *source);
char *strcat(char *destination, const char *source);
int strncmp(const char *str1, const char *str2, size_t num);
int strcemp(const char *strl, const char *str2);
char *strchr (char *str, int character);
void *memmove(void *destination, const void *source, size_t num);
void *memcpy(void *destination, const void *source, size_t num);
char *inttostr(size_t val, size_t base, char *destination);
bool isLetter(const char);
size_t copyBytes(byte *destination, const byte *source, size_t num);
size_t strcspn(const char *str1, const char *str2);
char *strtok( char *str, const char *delimiters );
size_t strspn(const char *str1, const char *str2);
char *trimwhitespace(char *str);
#ifdef __ cplusplus
}
#endif // __cplusplus

#endif // _STRING_H

Apxelo: sysCallLib.c

#include "sysCallLib.h"

#include "registers.h"

makeSysCall2(void, ScPrintChar, char, charToPrint, byte, color)

makeSysCalll(int, freePhysicalPages, void*, ptr)

makeSysCall4(void*, memAlloc, size_t, length, dword, base_address, dword, mode, dword,
protection)
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makeSysCall2(dword, createProcces, const char *, exepath, const char *, params)

makeSysCalll(void, exitProc, int, ret)

makeSysCalll(int, waitProc, int*, status)

makeSysCall3(dword, readFile, dword, fileHndIr, size_t, count, byte*, buffer)

makeSysCall4(dword, writeFile, dword, fileHndlr, size_t, count, byte*, buffer, int, flags)

makeSysCall2(dword, openFile, const char *, path, const char *, rw)

makeSysCall3(dword, seekFile, dword, fileHndIr, long int, offset, int, origin)

makeSysCalll(void, closeFile, dword, filehndIr)

makeSysCalll(dword, getMessage, proccesMsg *, msg)

makeSysCalll(dword, setProcProperties, dword, procDescr)

makeSysCalll(dword, setActiveProc, dword, procHndl)

makeSysCall4(void, draw, byte*, buffer, size_t, offset, size_t, count, dword, position)

makeSysCall3(dword, fileExists, const char *, path, dword *, attr, size_t *, fsize)

makeSysCall4(dword, getFileAttr, const char *, path, const dword, fromFile, size_t, countFiles,
fileAttr *, fileAtt)

makeSysCalll(dword, createFile, const char *, path)

makeSysCalll(dword, loadDriver, const char *, driverpath)
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Apxelo: sysCallLib.h

#ifndef SYSCALLLIB_H
#define SYSCALLLIB_H

#include "type.h"
#ifdef __ cplusplus
extern "C"{

#endif // __cplusplus

typedef struct SproccesMsg{

dword msgType;
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dword msg;
dword param;

} proccesMsg;

typedef struct TfileAttr{
char fName[128];

} fileAttr;

#define GET_FILE_ATTR_ERROR ((size_t)-1)

#define PAGE_FRAME_SIZE 4096

#define ALLOC_MODE_FIXED_ADD 0x01

#define ALLOC_MODE_ANY_ADD 0x02

void ScPrintChar(char charToPrint, byte color);

int freePhysicalPages(void* );

void* memAlloc(size_t length, dword base_address, dword mode, dword protection);
dword createProcces(const char *exepath, const char *params);

void exitProc(int );

int waitProc(int*);

dword readFile(dword filehndlr, size_t count, byte* buffer);

dword writeFile(dword fileHndIr, size_t count, byte* buffer, int flags);
dword openfFile(const char *path, const char *rw);

dword seekFile(dword filehndlr, long int offset, int origin);

void closeFile(dword filehndlr);

dword getMessage(proccesMsg *msg);

dword setProcProperties(dword procDescr);

dword setActiveProc(dword procHndl);

void draw(byte*, size_t, size_t, dword);

dword fileExists(const char*path, dword *attr, size_t *fsize);
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dword getFileAttr(const char* fpath, const dword fromFile, size_t countFiles, fileAttr *fileAtt);
dword createFile(const char *path);

dword loadDriver(const char *driverpath);

#ifdef __ cplusplus

}
#endif // __cplusplus

#define ScPrintChar_NR 0
#define freePhysicalPages_NR 1
#define memAlloc_NR 2
#define createProcces_NR 3
#define exitProc_NR 4
#define waitProc_NR 5
#define readFile_NR 6
#define writeFile_NR 7
#define openFile_NR 8
#define seekFile_NR 9
#define closeFile_NR 10
#define getMessage NR 11
#define setProcProperties_NR 12
#define setActiveProc_NR 13
#define draw_NR 14
#define fileExists_NR 15
#define getFileAttr_NR 16
#define createFile_NR 17
#define loadDriver_NR 18

/*From https://www.win.tue.nl/~aeb/linux/lk/lk-4.html*/

#define makeSysCallO(type, name) \
type name(void){ \
size_t res; \
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__asm volatile("int $255;" \
'=a" (res) \
:"0" (name##_NR) \
:); \

return (type) res; \

#define makeSysCalll(type, name, typeO, arg0) \

type name(type0 arg0){ \
size_t res; \
__asm volatile("int $255;" \
"=a" (res) \

:"0" (name##t_NR), "b" (arg0) \
) \

return (type) res; \

#define makeSysCall2(type, name, type0, arg0, typel, argl) \

type name(typeO arg0, typel argl){ \
size_t res; \
__asm volatile("int $255;" \
:"=a" (res) \

"0" (name##_NR), "b" (arg0), "c" (argl) \
) \

return (type) res; \

#define makeSysCall3(type, name, typeO, arg0, typel, argl, type2, arg2) \
type name(typeO arg0, typel argl, type2 arg2){ \
size_t res; \

__asm volatile("int $255;" \

377



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

"=a" (res) \
:"0" (name##_NR), "b" (arg0), "c" (argl), "d"(arg2) \
) \

return (type) res; \

#define makeSysCall4(type, name, type0, arg0, typel, argl, type2, arg2, type3, arg3) \

type name(typeO arg0, typel argl, type2 arg2, type3 arg3){ \
size_tres; \
__asm volatile("int $255;" \
:"=a" (res) \
:"0" (name##_NR), "b" (arg0), "c" (argl), "d"(arg2), "S"(arg3) \
:); \
return (type) res; \
}

#endif // _sysCallLib_H

Apxeio: sysCallStructs.h

#ifndef PROCCESS_STRUCT_H
#define _PROCCESS_STRUCT_H

#include "type.h"
typedef struct SproccesMsg{
dword msgType, msg, param;

} proccesMsg;

#endif // _PROCCESS_STRUCT H
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Apxelo: terminal.cc

#include "terminal.hpp"
#include "fileRead.hpp"
#include "fileWrite.hpp"
#include "sysCallLib.h"

#tinclude "stdlib.h"

#define SCREEN_WIDTH 80
#define SCREEN_HEIGHT 25
#define SCREEN_SIZE ( (SCREEN_WIDTH) * (SCREEN_HEIGHT) )

/**??class termninalData. TerminnalRead{terminalData tD} Cterminal{setProcProperties;
setStdRead = terminalData} **/
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static termninalData tD; /**?? support constructor at global*/

Cterminal::Cterminal()

{

setProcProperties(1);
tD.init();
setStdRead(&TerminlalRead); //sdtRead = &read;

setStdWrite(&TerminlalWrite);

bool termninalData::init(void)

{

rowStart = 0;
cursor =0;
screen = (byte *) malloc(SCREEN_SIZE);

stdBuff.init(2048 * 16);
if(screen == NULL)
{

while(1);

return false;

return true;

dword TerminlalWrite(size_t count, byte* buffer)
{

size_ti, j, k=0;

for(i=0; i< count; i++)
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if(tD.stdBuff.insert(bufferli]) )

tD.rowStart--;

if(tD.rowStart < 0)

tD.nextRow();

if(tD.incCursor(buffer[i] == '\n'))

tD.nextRow();

j = tD.rowStart;

while(k < SCREEN_SIZE && j < tD.stdBuff.getSize())

{
if(tD.stdBuff[j] == "\n")

{

tD.screen[k++] ="";
while(k % SCREEN_WIDTH)tD.screen[k++] ="";
}

else

tD.screen[k++] = tD.stdBuff[j];

j++;

while(k < SCREEN_SIZE)

tD.screen[k++] ="";

draw(tD.screen, 0, SCREEN_SIZE, tD.cursor);

return i;
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dword TerminlalRead(size_t count, byte* buffer)
{

proccesMsg msg;

char ch;

size ti=0,k,j;

do

{
ch="\0};
getMessage(&msg);

j = OXFFFFFF;

if(msg.msgType == 0x1)
{
k=0;

ch = msg.msg;

if(msg.param == 73) //PageUp
j=tD.goNLinesBack(SCREEN_HEIGHT);
else if(msg.param == 81) //PageUp
j = tD.goNLinesFront(SCREEN_HEIGHT);
else if(msg.param == 72) //ArrowUp
j =tD.goNLinesBack(1);
else if(msg.param == 80) //ArrowDown
j =tD.goNLinesFront(1);
else if(msg.msg == 8) //VK_BACKSPACE

{
if(i > 0)
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buffer[i--] = "\0';

tD.stdBuff.removelast();

if(tD.decCursor())
tD.goNLinesBack(1);

}
j =tD.rowStart;
}
else if(msg.msg !=0)
{

if(tD.stdBuff.insert(ch) )

tD.rowStart--;

if(tD.rowStart < 0)

tD.nextRow();

buffer[i++] = ch;

if(tD.incCursor(ch == '\n'))

tD.nextRow();

j = tD.rowStart;

if(j 1= OXFFFFFF)
{

while(k < SCREEN_SIZE && j < tD.stdBuff.getSize())

{
if(tD.stdBuff[j] == "\n')
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tD.screen[k++] ="";
while(k % SCREEN_WIDTH)tD.screen[k++] ="";
}

else

tD.screen[k++] = tD.stdBuff[j];

j++;

while(k < SCREEN_SIZE)

tD.screen[k++] ="";

draw(tD.screen, 0, SCREEN_SIZE, tD.cursor);

while( ((msg.msg !="\n") || (msg.msgType !=0x1)) && i < count );

if(i > 0)
buffer[i-1] = "\0';

return i;

bool termninalData::incCursor(bool newlLine)

{

size_t row = cursor >> 0x10;

if( (cursor & OxFFFF) < SCREEN_WIDTH -1 && !newline)

{

cursor++;
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return false;

if(row < SCREEN_HEIGHT - 1)
{

cursor = (((cursor >> 0x10) + 1) << 0x10);

return false;

cursor &= 0xFFFFO000;

return true;

bool termninalData::decCursor(void)

{

size_t row = cursor >> 0x10;

if( (cursor & OxFFFF) > 0)
{

cursor--;

return false;

if(row > 0)

{
cursor = ((row - 1) << 0x10) | ((SCREEN_WIDTH - 1) & OxFFFF);

return false;

cursor = (SCREEN_WIDTH - 1) & OxFFFF;

return true;
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size_t termninalData::goNLinesBack(size_t linesBack)

{

size_tj=0;

while(rowStart > 0 && j < linesBack)
{

goToPrevlLine();

j++;

’

return rowStart;

void termninalData::goToPrevLine(void)

{

size_ti=0;

if(rowStart == 0)

return;

do

rowStart--;
i++;

’

while(rowStart >0 && stdBuff[rowStart - 1] !="\n' && i < SCREEN_WIDTH);

size_t termninalData::goNLinesFront(size_t linesFront)

{
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size_t lastLine = stdBuff.getSize(), i = 0;

while(lastLine > 0 && stdBuff[lastLine-1] |="\n' && i <SCREEN_W!IDTH )
{
lastLine--;

i++;

’

i=0;
while(rowStart < lastLine - 1 && i < linesFront)

{
goToNextLine();

i++;

’

return rowStart;

void termninalData::goToNextLine(void)

{
size_ti=0;

size_t lastLine = stdBuff.getSize();

if(rowStart >= lastLine)

return;

do

rowStart++;
i++;

7’

Jwhile(rowStart < lastLine && stdBuff[rowStart - 1] !="\n' && i < SCREEN_WIDTH);
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void termninalData::nextRow(void)

{
size_t j = rowStart, col = 0, bfSz = stdBuff.getSize();
while(stdBuff[j] = "\n' && col < SCREEN_WIDTH -1 && j < bfSz)
{
j++;
col++;
!
rowStart = j+1;
}

Apxelo: terminal.hpp

#ifndef TERMINAL_H
#define _TERMINAL_H

#include "dataStructures/circularBuffer.hpp"

class termninalData{
public:

Ccirc_buffer stdBuff;
size_t rowStart;
byte *screen;
dword cursor;

bool incCursor(bool newLine);
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bool decCursor(void);

bool init(void);

void nextRow(void);

size_t goNLinesBack(size_t linesBack);
void goToPrevLine(void);

size_t goNLinesFront(size_t linesBack);

void goToNextLine(void);

class Cterminal{
public:
Cterminal();

//dword read(size_t count, byte* buffer);

dword TerminlalRead(size_t count, byte* buffer)

’

dword TerminlalWrite(size_t count, byte* buffer);

#endif // _TERMINAL_H

Apxeio: type.h

#ifndef TYPE_H

#define TYPE_H

#ifdef _ cplusplus
#define NULLO

#else

#define NULL ((void*)0)
#endif

typedef char s8bit;

389



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

typedef unsigned char u8bit;

typedef unsigned char byte;

#ifndef __ cplusplus

typedef enum {

false =0,
true=1
} bool;

#endif // __cplusplus

typedef short int s16bit;
typedef unsigned short int ul6bit;

typedef unsigned short int word,;

#ifdef _ x86 64

#error 64bit code is not supported!!
Helse

#define __ WORDSIZE 32

#endif // __x86_64__

#if __ WORDSIZE == 32
typedef int s32bit;

typedef unsigned int u32bit;
typedef unsigned int dword;
typedef unsigned int size_t;

#endif // _WORDSIZE

typedef long long qword;

typedef dword register32;

typedef word register16;
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typedef register32 address;

typedef int int32_t;

typedef unsigned int uint32_t;

typedef long long int64 _t;

typedef unsigned long long uint64_t;

#endif /// _TYPE_H

Apxelo: circularBuffer.cc

#include "circularBuffer.hpp"
#include "../sysCallLib.h"
#include "../stdlib.h"

bool Ccirc_buffer::init(size_t sz)

{

buffer = (char*) malloc(sz);
if(buffer == NULL)
{

maxSize = currSize = bstart = bend = 0;

391



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

return true;

maxSize = sz;
currSize = bstart = 0;
bend = 0;

return false;

char& Ccirc_buffer::operator[] (size_t indx) const

{

return buffer[(indx + bstart) % currSize];

bool Ccirc_buffer::insert(const char ch)

{

bool startinc = false;

buffer[bend] = ch;

bend = (bend == maxSize - 1) ? 0 : bend + 1;

if(bend == bstart)

{
bstart = (bstart == maxSize - 1) ? 0 : bstart + 1;

startinc = true;

if(!startinc)

currSize++;

return startinc;
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void Ccirc_buffer::removelast(void)

{

if(!currSize)

return;

bend = (!bend) ? maxSize-1 : bend - 1;

currSize--;

size_t Ccirc_buffer::getSize(void) const

{

return currSize;

Apxelo: circularBuffer.hpp

#ifndef CIRCULAR_BUFFER_H
#define CIRCULAR_BUFFER_H

#include "../type.h"

class Ccirc_buffer{
private:
size_t bstart;
size_t bend;
size_t maxSize;
size_t currSize;

char *buffer;
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void incIndex(size_t indx);

public:
bool init(size_t);
char& operator|] (size_t indx) const;
bool insert(const char ch);
void removelast(void);
//void insertAtEnd(const char ch);
//void removeFromEnd(void);
//void moveGap(const size_t newGapStart);
//size_t getGaplndx(void) const;
//size_t getEoGapPos(void) const;

size_t getSize(void) const;

#endif // CIRCULAR_BUFFER_H

Apxeio: gapBuffer.cc

#include "gapBuffer.hpp"
#include "../sysCallLib.h"
#include "../stdlib.h"

Cgap_buffer::Cgap_buffer(void)
{

gBuffer = NULL;

bufferSz = 0;

gap_start =gap_end =0;
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void Cgap_buffer::assignBuffer(char *buffer, size_t sz, size_t gapStart, size_t gapEnd)
{

gBuffer = buffer;

bufferSz = sz;

gap_start = gapStart;

gap_end = gapEnd;

char& Cgap_buffer::operator(] (size_t indx) const

{
if(indx >= gap_start)

indx += gap_end - gap_start;

return gBuffer[indx];

void Cgap_buffer::insert(const char ch)

{
if(gap_start >=gap_end)
return;
gBuffer[gap_start++] = ch;
}

void Cgap_buffer::insertAtEnd(const char ch)

{
if(gap_start >=gap_end)

return;
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gBuffer[--gap_end] = ch;

void Cgap_buffer::removeFromEnd(void)

{
if(gap_end >= bufferSz)

return;

gap_end++;

void Cgap_buffer::moveGap(const size_t newGapStart)

{
if(newGapStart + (gap_end - gap_start) > bufferSz)

return;

while(gap_start < newGapStart)

gBuffer[gap_start++] = gBuffer[gap_end++];

while(gap_start > newGapStart)

gBuffer[--gap_end] = gBuffer[--gap_start];

size_t Cgap_buffer::getGaplndx(void) const
{

return gap_start;

size_t Cgap_buffer::getEoGapPos(void) const
{
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return gap_end;

size_t Cgap_buffer::getSize(void) const
{

return gap_start + (bufferSz - gap_end);

Apxeio: gapBuffer.hpp

#ifndef GAP_BUFFER_H

#define GAP_BUFFER_H

#include "../type.h"

class Cgap_buffer{
private:
size_t gap_start;
size_t gap_end;
size_t bufferSz;
char *gBuffer;
public:
Cgap_buffer(void);
void assignBuffer(char *buffer, size_t sz, size_t gapStart, size_t gapEnd);
char& operator(] (size_t indx) const;
void insert(const char ch);
void insertAtEnd(const char ch);
void removeFromEnd(void);
void moveGap(const size_t newGapStart);
size_t getGaplndx(void) const;
size_t getEoGapPos(void) const; ///??private member

size_t getSize(void) const;
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#endif // GAP_BUFFER_H

CMD

Apxeio: cd.cc

#include "cmd.hpp"

#include "../Os_clibrary/stdio.h"
#include "../Os_clibrary/sysCallLib.h"
#include "../Os_cLibrary/string.h"

#include "../Os_cLibrary/osUtils.h"

void cmd_session::cd(char *params)

{
char tmp[MAX_PATH_LEN];
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dword attr;

strcpy(tmp, dir);

if( !pathlsAbsolute(params) )
pathToAbs(tmp, params);
else

strcpy(tmp, params);

removeGoToParentFromPath(tmp+3);

if( fileExists(tmp, &attr, (dword*) NULL) && attr == 0)
strcpy(dir, tmp);
else

printf("Not a valid path\n");

Apxeio: cls.cc

#include "cmd.hpp"
#include "../Os_clibrary/stdio.h"
#include "../Os_cLibrary/sysCallLib.h"

byte emptyDraw[80*25];
void cmd_session::cls(char *params)
{

memset(emptyDraw, ' ', 80*25);

draw(emptyDraw, 0, 80*25, 0);
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Apyxeio: cmd.cc

#include "cmd.hpp"
#include "../Os_clibrary/stdio.h"
#include "../Os_clibrary/sysCallLib.h"

#include "../Os_cLibrary/string.h"

cmd_session::cmd_session()

{
strcpy(dir, "A:/");

bool cmd_session::nextCommand()

{

char *in;
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printf(dir);
printf(">");

in = trimwhitespace(gets(input) );

strncpy(command, in, strcspn(in, " \t\n\r") );

command[strcspn(in, " \t\n\r")] = '\0';

strcpy(params, trimwhitespace(in + strcspn(in, " \t\n\r")) );

///?? command, params not as function params

if( !strcmp(command, "echo" ) )
echo(params);

else if( !strcmp(command, "cls" ) )
cls(params);

else if( !strcmp(command, "cd" ) )
cd(params);

else if( !strcmp(command, "Is" ) )
Is(params);

else if( !strcmp(command, "drvioad" ) )
loadDriver(params);

else if( !strcmp(command, "fcreate" ) )
createFile(params);

else if( execute(command, params) )

printf("Not such command!...\n");

J*

if( !strcmp(session.lastCommand(), "cd" ) )
///cd

else if( Istrcmp(session.lastCommand(), "..." ) )
/...

else
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///default
*/

return true;

Apyxeio: cmd.hpp
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#ifndef CMD_H
#define CMD_H

#include "../Os_cLibrary/osUtils.h"

class cmd_session{
private:

char dirfMAX_PATH_LEN];

char inputfMAX_PATH_LEN];

char command[MAX_PATH_LEN];

char params[256];
void echo(char *params);
void cls(char *params);
void cd(char *params);
void Is(char *params);

int execute(const char *command, const char *params);

public:
cmd_session();

bool nextCommand();

b

#endif // CMD_H

Apxeio: echo.cc

#include "cmd.hpp"
#include "../Os_cLibrary/stdio.h"

void cmd_session::echo(char *params)

{
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printf(params);

printf("\n");

Apxeio: execute.cc

#include "cmd.hpp"

#include "../Os_clibrary/sysCallLib.h"
#include "../Os_cLibrary/stdio.h"
#include "../Os_cLibrary/osUtils.h"

#include "../Os_clibrary/string.h"

int cmd_session::execute(const char *command, const char *params)
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char tmp[MAX_PATH_LEN];
dword attr;
if( !strlen(command) )

return 0;

normalizePaths(tmp, command, dir);
if( fileExists(tmp, &attr, (dword *) NULL) )
{
if(attr == 1)
{
createProcces(tmp, params);

return O;

return 1;

Apxeio: lIs.cc

#include "cmd.hpp"

#include "../Os_cLibrary/stdio.h"
#include "../Os_cLibrary/string.h"
#include "../Os_cLibrary/sysCallLib.h"

void cmd_session::Is(char *params)

{
size_ti=0, cnt;
fileAttr fileAtt;

char tmp[MAX_PATH_LEN];
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strcpy(tmp, dir);

if(Istrlen(params))

strcpy(params, dir);

if( !pathlsAbsolute(params) )
pathToAbs(tmp, params);
else

strcpy(tmp, params);

removeGoToParentFromPath(tmp+3);

cnt = getFileAttr(tmp, i, 1, &fileAtt);
while( cnt > 0 && GET_FILE_ATTR_ERROR !=cnt)

{
fileAtt.fName[127] = "\0';
printf(fileAtt.fName );
printf("\n");
i++;

cnt = getFileAttr(tmp, i, 1, &fileAtt);

if(GET_FILE_ATTR_ERROR == cnt)

printf("Path is invalid\n");
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Apxeio: main.cc

#include "cmd.hpp"

#include "../Os_cLibrary/stdio.h"
#include "../Os_clibrary/sysCallLib.h"
#include "../Os_cLibrary/stdlib.h"

#include "../Os_cLibrary/terminal.hpp"
void _main(void) __asm ("__main");
void _main(void)

{

cmd_session session;
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//setProcProperties(1);
stdinit();

Cterminal terminal;
///setStdinput(HCONSOLE);
///setStdOutput(HCONSOLE);

while( session.nextCommand() )

{

//return Oxbeff;

NOTEPAD

Apxeio: main.cc

#include "../Os_cLibrary/stdio.h"

#include "../Os_clibrary/sysCallLib.h"

#include "../Os_cLibrary/stdlib.h"

#include "../Os_cLibrary/dataStructures/gapBuffer.hpp"
#define SCREEN_WIDTH 80

#define SCREEN_HEIGHT 25

#define SCREEN_SIZE ( (SCREEN_WIDTH) * (SCREEN_HEIGHT))

#define GAP_BUFFER_SZ 512 //1048576 //1M
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typedef struct TcursorPos{
word column;
word line;

} cursorPos;

size_t gColumn; //??=10

void _main(char params[]) __asm ("__main");

static void refreshScreen(Cgap_buffer *gapBuffer, size_t loffset, const size_t textSz, byte
*screen, size_t colOffs, cursorPos screenXY)

{

size_t screenCur = 0, textCurr = loffset, i, rowNum;

for(rowNum = 0; rowNum < SCREEN_HEIGHT; rowNum++)
{

i=0;
while(textCurr < textSz && (*gapBuffer)[textCurr] !="\n' && i < colOffs)
{

textCurr++;

i++;

i=0;
while(i < SCREEN_WIDTH && (*gapBuffer)[textCurr] I="\n' && textCurr < textSz)
{

screen[screenCur++] = (*gapBuffer)[textCurr++];

i++;
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if(i < SCREEN_WIDTH)
while(i++ < SCREEN_WIDTH)
screen[screenCur++] ="'";
else
while( (*gapBuffer)[textCurr] != "\n' && textCurr < textSz)

textCurr++;

if((*gapBuffer)[textCurr] =="\n' && textCurr < textSz)
textCurr++;
//if(textCurr>= textSz){printf("OKOKOK %x %x %x\n", textCurr, textSz, loffset); while(1);}
}

draw(screen, 0, SCREEN_SIZE, ( ((dword) screenXY.line) << 16) | screenXY.column);

static void bufferNextLine(const Cgap_buffer *gapBuffer, const size_t textSz, cursorPos
*screenXY, size_t *scrnLoff)

{
if(screenXY->line < SCREEN_HEIGHT - 1)
screenXY->line++;

else

{
while((*gapBuffer)[(*scrnLoff)] != "\n' && (*scrnLoff) < textSz)

(*scrnLoff)++;

if((*scrnLoff) < textSz)

(*scrnLoff)++;
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static void bufferPrevLine(const Cgap_buffer *gapBuffer, cursorPos *screenXY, size_t
*scrnlLoff)

{
if(screenXY->line > 0)
screenXY->line--;
else
{
if((*scrnLoff) > 0)

(*scrnLoff)--;

while( (*scrnLoff) > 0 && (*gapBuffer)[(*scrnLoff) - 1] !="\n')

(*scrnLoff)--;

static void moveNextCol(Cgap_buffer *gapBuffer, const size_t textSz, size_t *textCurr,
cursorPos *screenXY, size_t *scrnCoff, size_t *scrnLoff )

{
size_t pos = gapBuffer->getGapindx();

if( pos >= textSz) ///Eof reached
return;

//printf("345dfgrdfgdfg\n,"); while(1);

if((*gapBuffer)[pos] == "\n')

{
bufferNextLine(gapBuffer, textSz, screenXY, scrnLoff);

screenXY->column = 0;

(*scrnCoff) = 0;
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else if(screenXY->column < SCREEN_WIDTH - 1)
screenXY->column++;
else

(*scrnCoff)++;

gColumn = (*scrnCoff) + screenXY->column;

gapBuffer->moveGap(pos + 1); //(*textCurr)++;

static void movePrevCol(Cgap_buffer *gapBuffer, const size_t textSz, size_t *textCurr,
cursorPos *screenXyY, size_t *scrnCoff, size_t *scrnLoff )

{
size_t InLength, pos = gapBuffer->getGapindx();

intc;

if(! pos)

return;

gapBuffer->moveGap(--pos);

if((*gapBuffer)[pos] == "\n')
{
InLength = 0;
¢ = (int) pos - 1;
while( ¢ >=0 && (*gapBuffer)[c] !="\n' && InLength < SCREEN_WIDTH-1)
{
InLength++;

s

(*scrnCoff) = 0;
while(c >= 0 && (*gapBuffer)[c] !="\n')
{
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(*scrnCoff)++;

e

bufferPrevLine(gapBuffer, screenXY, scrnLoff);

screenXY->column = InLength;

}

else if(screenXY->column > 0)
screenXY->column--;
else

(*scrnCoff)--;

gColumn = (*scrnCoff) + screenXY->column;

int fmin(int a, int b)

{

return a<b?a:b;

int fmax(int a, int b)

{

return a>b?a:b;

static void moveNextLine(Cgap_buffer *gapBuffer, const size_t textSz, size_t *textCurr,
cursorPos *screenXY, size_t *scrnCoff, size_t *scrnLoff )

{

size_t newLnCol, oldScreenCol, curr = gapBuffer->getGaplndx(), lineSz = 0, prevLnCol =
screenXY->column + *scrnCoff;

if(curr >= textSz)

return;
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while(curr < textSz && (*gapBuffer)[curr] I= "\n')

curr++;

if((*gapBuffer)[curr] !="\n')

return;

gapBuffer->moveGap(++curr);

bufferNextLine(gapBuffer, textSz, screenXY, scrnLoff);

while(curr < textSz && (*gapBuffer)[curr] != '\n')
{

curr++;

lineSz++;

newLnCol = fmin((int) lineSz, (int) gColumn);
gapBuffer->moveGap( gapBuffer->getGapindx() + newLnCol);

oldScreenCol = screenXY->column;

if(newLnCol > prevLnCol)

{

screenXY->column = fmin((int) oldScreenCol + (newLnCol - prevLnCol), (int)
SCREEN_WIDTH - 1);

if(screenXY->column + (newLnCol - prevLnCol) > SCREEN_WIDTH - 1)

(*scrnCoff) += (newLnCol - prevLnCol) - (screenXY->column - oldScreenCol); //(*scrnCoff)
+= (screenXY->column + (newLnCol - prevLnCol)) - (SCREEN_WIDTH - 1);

}

else if(newLnCol < prevLnCol)

{

screenXY->column = fmax( (int) oldScreenCol - (int) (prevLnCol - newLnCol), 0);
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if((int) screenXY->column - (int) (prevLnCol - newLnCol) < 0)

(*scrnCoff) -= ( (prevLnCol - newLnCol) - (oldScreenCol - screenXY->column) );

static void movePrevLine(Cgap_buffer *gapBuffer, const size_t textSz, size_t *textCurr,
cursorPos *screenXyY, size_t *scrnCoff, size_t *scrnLoff )

{

size_t newLnCol, oldScreenCol, curr = gapBuffer->getGapindx(), lineSz = 0, prevLnCol =
screenXY->column + *scrnCoff;

if( lcurr)

return;

curr--;
while(curr > 0 && (*gapBuffer)[curr] = "\n')

curr--;

if((*gapBuffer)[curr] !="\n')

return;

gapBuffer->moveGap(curr);

bufferPrevLine(gapBuffer, screenXY, scrnLoff);

while(curr >0 && (*gapBuffer)[curr-1]!= '\n')

{

curr--;

lineSz++;

newLnCol = fmin((int) lineSz, (int) gColumn);
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gapBuffer->moveGap(gapBuffer->getGaplndx() - (lineSz - newLnCol) ); //(*textCurr) -= lineSz
- newlLnCol;

oldScreenCol = screenXY->column;

if(newLnCol > prevLnCol)

{

screenXY->column = fmin((int) oldScreenCol + (newLnCol - prevLnCol), (int)
SCREEN_WIDTH - 1);

if(screenXY->column + (newLnCol - prevLnCol) > SCREEN_WIDTH - 1)

(*scrnCoff) += (newLnCol - prevLnCol) - (screenXY->column - oldScreenCol);

}

else if(newLnCol < prevLnCol)

{

screenXY->column = fmax( (int) oldScreenCol - (int) (prevLnCol - newLnCol), 0);

if((int) screenXY->column - (int) (prevLnCol - newLnCol) < 0)

(*scrnCoff) -= ( (prevLnCol - newLnCol) - (oldScreenCol - screenXY->column) );

static void moveEndOfLine(Cgap_buffer *gapBuffer, const size_t textSz, size_t *textCurr,
cursorPos *screenXY, size_t *scrnCoff )

{

size_t oldColumn = screenXY->column, pos = gapBuffer->getGapindx();

size_t oldTextCurr = pos;

if(pos >= textSz)

return;

while( (*gapBuffer)[pos] != '\n' && pos < textSz)

gapBuffer->moveGap(++pos);
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screenXY->column = fmin((int) oldColumn + (pos - oldTextCurr), (int) SCREEN_WIDTH - 1);
*scrnCoff += (pos - oldTextCurr) - (screenXY->column - oldColumn);

gColumn = (*scrnCoff) + screenXY->column;

static bool isSpace(char ch)

{

returnch=="";

static void moveBeginOfLine(Cgap_buffer *gapBuffer, const size_t textSz, size_t *textCurr,
cursorPos *screenXY, size_t *scrnCoff )

{
size_t pos = gapBuffer->getGapindx(), oldTextCurr = pos, oldColumn = screenXY->column;

size_t beginOfText, beginOfLine = pos;

if(!textSz)

return;

if( pos >= textSz && (*gapBuffer)[textSz-1] =="\n")

return;

while( beginOfLine && (*gapBuffer)[beginOfLine - 1] !="\n')

beginOfLine--;

beginOfText = beginOfLine;

while(beginOfText < textSz && isSpace((*gapBuffer)[beginOfText]) &&
(*gapBuffer)[beginOfText] != '\n')

beginOfText++;
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if(beginOfText > beginOfLine)

beginOfText--;

if(pos == beginOfText)
{

screenXY->column = 0;
*scrnCoff = 0;

gapBuffer->moveGap(beginOfLine);

else

screenXY->column = fmin( fmax((int) oldColumn + (beginOfText - pos), 0), (int)
SCREEN_WIDTH - 1);

*scrnCoff += (beginOfText - pos) - (screenXY->column - oldColumn);

gapBuffer->moveGap(beginOfText);

gColumn = (*scrnCoff) + screenXY->column;

void _main(char params[])
{
dword hfile;
size_t fsize, textCurr = 0, colOffset = 0, loffset = 0, bytesRead;
char *text;
byte *screen;
cursorPos screenXY = {0, 0};
proccesMsg msg;
Cgap_buffer gapBuffer;

bool quit = false;
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gColumn = 0;

setProcProperties(1);

stdinit();

//printf(params);
/*screen = (byte *) malloc(SCREEN_SIZE);
sprintf((char*) screen, params );
for(inti=0; i< 80; i++)

if(screen(i] == '\0') screen[i] ='!";
draw(screen, 0, 80, 0);
getMessage(&msg);
getMessage(&msg);

exitProc(0x01);*/

if( 'fileExists(params, (dword*) NULL, &fsize) )

{
draw((byte*)"Error", 0, 5, 0);
//printf("Error:: Notepad: %s file does not exits\n", params);
while(1);

exitProc(0x1);

text = (char *) malloc(fsize + GAP_BUFFER_SZ);
if( text == NULL)
{
printf("Error:: Notepad: Failed to allocate 0x%Xx bytes.\n", fsize + GAP_BUFFER_SZ );

while(1);
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screen = (byte *) malloc(SCREEN_SIZE);
if( screen == NULL)
{
printf("Error:: Notepad: Failed to allocate 0x%Xx bytes for video output.\n", SCREEN_SIZE);

while(1);

hfile = openFile(params, "");
if( hfile == (size_t) -1)
{
printf("Error:: Notepad: Failed to open file %s\n", params);

while(1);

readFile(hfile, fsize, (byte*) text + GAP_BUFFER_SZ);

gapBuffer.assignBuffer(text, fsize + GAP_BUFFER_SZ, 0, GAP_BUFFER_SZ );

while(!quit)

{
getMessage(&msg);

if(msg.msgType == 0x1)
{
switch (msg.param){
case 01: ///VK_ESC
quit = true;
break;
case 66: ///VK_F8

gapBuffer.moveGap(gapBuffer.getSize() );

420



TitAoc Mtuylakng Epyaciog — OVouaTENWVULO

writeFile(hfile, gapBuffer.getSize(), (byte*) text, 1);

break;

case 77: ///VK_RIGHT
moveNextCol(&gapBuffer, fsize, &textCurr, &screenXY, &colOffset, &loffset);

break;

case 75: ///VK_LEFT
movePrevCol(&gapBuffer, fsize, &textCurr, &screenXY, &colOffset, &loffset);

break;

case 80: ///VK_DOWN
moveNextLine(&gapBuffer, fsize, &textCurr, &screenXY, &colOffset, &loffset);

break;

case 72: ///VK_UP
movePrevline(&gapBuffer, fsize, &textCurr, &screenXY, &colOffset, &loffset);

break;

case 71: ///VK_HOME
moveBeginOfLine(&gapBuffer, fsize, &textCurr, &screenXY, &colOffset);

break;

case 73: ///VK_PAGE_UP
printf("textCurr = %x, loffset = %x, colOffset = %x \n", textCurr, loffset, colOffset);
printf("line = %x, column = %x \n", screenXY.line, screenXY.column);

break;

case 81: ///VK_PAGE_DOWN
printf("textCurr = %x, loffset = %x, colOffset = %x \n", textCurr, loffset, colOffset);
printf("line = %x, column = %x \n", screenXY.line, screenXY.column);

break;
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case 79: ///VK_END
moveEndOfLine(&gapBuffer, fsize, &textCurr, &screenXY, &colOffset);

break;

case 70: ///SCROLL LOCK
printf("File Size %x bytes\n", fsize);

printf("StartGap = %x, StartEnd = %x, loffset = %x, colOffset = %x \n",
gapBuffer.getGapindx(), gapBuffer.getEoGapPos(), loffset, colOffset);

printf("line = %x, column = %x \n", screenXY.line, screenXY.column);

break;

default :
if(msg.msg == 0x08) ///VK_BACKSPACE
{
if( gapBuffer.getGaplndx() )
{
movePrevCol(&gapBuffer, fsize, &textCurr, &screenXY, &colOffset, &loffset);
gapBuffer.removeFromEnd();

fsize = gapBuffer.getSize();

}
else if(msg.msg == 0x7F) ///VK_DELETE

{
gapBuffer.removeFromEnd();
fsize = gapBuffer.getSize();

}

else if(msg.msg)

{
gapBuffer.insertAtEnd(msg.msg);
fsize = gapBuffer.getSize();

moveNextCol(&gapBuffer, fsize, &textCurr, &screenXY, &colOffset, &loffset);
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} ///switch

if(msg.param != 70) refreshScreen(&gapBuffer, loffset, fsize, screen, colOffset,
screenXY);

}

closeFile(hfile);

exitProc(0x0);

423



	Εισαγωγή
	1. Σχεδίαση και υλοποίηση
	1.1 Μεταγλώττιση και παραγωγή αρχείου εικόνας
	1.1.1 Εργαλεία ανάπτυξης
	1.1.2 Μεταγλώττιση και εκτέλεση

	1.2 Εκκίνηση και αρχικοποίηση συστήματος
	1.2.1 Το υλικολογισμικό
	1.2.2 Ο φορτωτής εκκίνησης

	1.3 Ο πυρήνας και τα υποσυστήματα του
	1.3.1 Ο χρονοπρογραμματιστής και οι διεργασίες
	1.3.2 Ο διαχειριστής μνήμης
	1.3.3 Ο χειριστής διακοπών
	1.3.4 Ο μηχανισμός παγίδευσης
	1.3.5 Το σύστημα αρχείων


	2. Η διεπαφή χρήστη του λειτουργικού
	2.1 Προγραμματιστική διεπαφή
	2.1.1 Κλήσεις συστήματος
	2.1.2 Πρότυπη βιβλιοθήκη της C
	2.1.3 Οδηγοί συσκευών και επέκταση του πυρήνα

	2.2 Διεπαφή χρήστη
	2.2.1 Γραμμή εντολών
	2.2.2 Προγράμματα χρήστη
	2.2.3 Ένα ολοκληρωμένο παράδειγμα


	Συμπεράσματα
	Βιβλιογραφία
	Παράρτημα Κώδικα

